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To the arr Honourable 


R 0 B E R. T 


Earl c Q WARW! CK, Baron of 
Eo! FS E S, &c. 


RIGHT NE 
a 5 it were prelumption inme; 
af Ne to think, that I have any thing 
IE inmy ſelte, that is worthy the 
- — ro your Honour: 
oitwere injuſtice tokeep from you, that 
which is your own ; He that is oricean 
\dmiral, hath fo greatan intereſtin the 
Sea, that of neceliity he muſt have ſome 
x the Stars al{o, becauſe Navgatorwithout 
ſſtronemy 1s very lame and defective. The 
oa Lknow is the Sea-mans bett di- 
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__ rectionwhenthe weather is foul, but.the- ; 
Sunisfounda betterwhenitis faire, yea, . ' 
(erveth tocorrectrthe errors committed. 
by the other ; unlefle his place-there- 
fore be rightly known,our Sea-men,how 
otherwiſe skiltull ſoever , will be many 
times troubled to ſteer their courſe a- 
right: This then (without prejudice to 0 
ther mens endeavors) is that whichTaim 
at, and do believe Lhave eftected,as with 
moreeaſe, {oalſo with more exactneſs, 
then thoſe who have written beforc me; 
andthatnot only inrelation'to the Sun, 
but alſo to the Moon and other Planets, 
the truth of which Time only can diſco- 

- ver, & muſtbe therefore waited for. And 
now that theſe endeavors of mine may in 
the mean while receive ſome {ſhelter 
fromtheenvious,through your Honors 
protection , is the humble ſuit of him 
thatis | 
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Your Honours to diſpoſe of 
JOHN NEWTON, 


TotheCourteous READER. 


Comrtecus Reader, 


S there is no part of Mathematicall learning 

more exccilent, ſo is there none more difficulc 

> then this of Aſtronomy, it hath for ſome thou- 

F ſands of ycares beem-much ſtudicd , and not 

© --withoutgreat expence of treaſure, brought to 

that perfeRion » in which we now enjoy itz nor can we Ex- 

pe, tharthoſe miſtakes, to which-this noble Scierce is yer 

too often lyable ſhould ever be regreſſed , without the ex- 

ce of more ; and hard it is to perlwade the men of this 

earthly-minded age , to look higher then the carth they 

tread upon , and wallow in z they will not Jook ſo high as 

| Heaven themſelves, ncr give encouragementuntothoſe that 

would ; bur that our Students ſhould negle& the benefir of 

tha knowleds they might enjuy;thar they ſhould be in love 

withthoſe difficulties they mighr avoidzin a ſtudy that is tov 

intricate and diffcultatthe beſt , can-never be ſufficiemtly 
admired. - | 

Ic is therefore our chief and principal aimeto ſhew =_ 
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ons of the heavenly bodies ; if offly the forn rot our Fables: 
were charged from Sexagenary into Decimal 5 rhe excellen-"" 7 


cy of Decimal Arithmeticke will inpgrtappeare, if wee but _ 
conſider che manner of working, in our Sexagerary Canons 
of naturall Sines aid Tangentsy in which (16 avoid the vaſt 
trouble , if nor almoſt tt:e impoſſibity ot working with a 
Canon that ſhould conſiſt of vulgar FraQions ) the Sine 
and Tangent of every minute is nothing elſe buc che Decemall 
of a Unite ; and this that famous Mathemartician of our age 
Mr. Hezry Drioges did well perceive ,, when ( having perte- * 
&ed that noble invention of Logarichms , firſt found out by 
the Right Honourable, hr, Lord Nerper, Baron of Merchs- 
ſton in Scotland ) he tooke thie paines to make a new Canon 
of Sines and Tangents, dividing the de. rees into Decimals, 
as well as the parts of the Radius anſwering unto thoſe de- 
grees ; and according to which Canon , Mr. Henry Gille- 
brazd did ſince prepare a Treatiſe of Aflronomy for the 
Prefle, but his death prevented the publication : To theſe 
I may adde Mr. #il;am 0ughtred, who is the preſent wonder 
of our age, for his extraordinary knowledge in this kind of 
learning, who in his Clatss Mathematica, doth not only wiſh 
that this Dectiall form were obſerved in all Aftrazomical Ca- 
x05, but hath alſo lately pretefled , tharhe ever found ſo 
much trouble inthe Sexageaary way,that he took the pains to 
rurnthe Equations in the &#u1o/phin Tables inco Decimals 
beforc he uſed them ; beſides rtie trouble of Reduction this 
advantage our Decimal Tables have above the Sexagenary, 
'thatin finding the part proportional , the halt of your work 
is done before you be2ip , there being a necefliry both of 
Multiplication and Diviſion , in Sexazenary numbers, bur 
here of Multiplicarion onely, or onely of Diviſion. 
And now IT ehis won./erful caſe in calculation , com- 
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eo-uf | pm 5 ical Tables inthe Sexagenary form, we 
have adventuted co publiſh theſe, which never ſhould have 


ſeene che lighr', if there had been any hope of thole which 
Mr. Gillebrand did Ieng f{ince compole, or that Mr, Moore 
could have found encc uragement to have publſhed his , or 
= any other could have been perſwaded to this Decimal 
orm, | 
The eaſe then that is in the form of our Tables;is in truth 
the reaſon for which we have undergone this labour , and 
yetthe method of Calculation, which Dr. #ara/ profeſſor of 
Aſtronomy in Oxford hath lately publiſhed (in his Book en- 
tiruled I24w:t10 1172 Bullialds Aftronomie Philolagct fundamests ) 
and which we have uſed in the compolure of our Tables , is 
ſo brief, ſo caſic, and ſo exat, as that a better is not tobe 
expeaed. I am not ignorant, that ſome ( which have a de- 
fire ro make others and themſelves work ) arc not therewith 
ſatisfied, they will rather rake the pains of ſevenor eight o- 
perations, and yer the zxquarion ar laſt found, is not {o legiti- 
mate as that w© here we findat one; of which there needs 
no other proof then the Geometry of our Method , our very 
Enemies _ Judges; yerall chat we ſhall promiſe is the 
laces of the Planets prope rerwm, at a cheaper rate; if we do 
ail of their true Phenomenon ,. ic ſhall be with leſs crovble 
and expence of time. Our Afiddle-motrons, Aphelions , Excen- 
treities, and Demenſiors of the ſeveral Orbs mentioned in the 
enſuing Treatiſe,we have borrowed from Bull:aldes, the me- 
thod by which they are computed is the ſame in all, and 
therefore as to the Excentricities & Aphelions , we thought it 
ſufficient to inſtance in the Sun or Earth : and for the pro- 
portions between the Earths Orb, and the Otbs of the other 


Planets with their angles of Inclination , we have givenan 
| Example 


rrue, yet knowing no bernter z n ſelves * 
with his, untill there be a better found ; ahd ro make his . 
Middle-motions to ns more uſeful;'we have reduced their E- * 
poches to the Meridian of Loder, the moſt famous way of 
this our [{land of Great Britain : For which reaſon, and for _ 
che caſineſs of the calcularion winch our own Country-man 
hath invented, and we here uſed, the Treartiſc ir ſelfe doth 
carry the ſtyle of Aftronomia Britannica. 

And whether rhis mechod of finding the firſt inequality 
will agree with obſcrvation, cannot be known; until a Geo- 
metrical way of finding the Excentricities & Aphelions of 'the 
Planets in an Ellipfis be alſo propounded co us;and it ar laſt, 
when all chings in this Elliptical Aftronomy thall gcometrical- 
” demonſtrated , the places of the Planers tlius found 

all not agree with obſervation , it will be hard to ſay in 
what particular the faulr doch lie, and therefcre we muſt 
not then impure it to the firſt inequaliry , much lefle now, 
when the Geometry of that is demonſtrated, & other parts 
are defeRive, but a new Hypotheſis muſt be choughr of ; and 
witil this ſhall be effe&ed, as there are no Tables extant, by 
which the ————_ of the Planets can be computed with ſo 
much eaſe, ſo none can be expeRed , by which their places 
may be computed with-more probability of truth , chen by 
theſe which wee muſt now ſubmit ro thy cenſure , and do 
commend to thy peruſal. 
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JOHN NEW TON, 
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The Preface. 


a. LL Propoſitions Aſtronomical mo 
£4 { , have ſome dependence-on 
> Globe for the boner nagertand: 
& ing therefore of that which follows, iris 
C- 7 a Dad the Rear be Ptnewharpegeaies 
2 ed with the do@rine thereof; that he know 
SF at leaſt what aGlobe is,and whar the lines, 


circles and arches uſually drawn thereon do repreſent, Now! ,,' - 


a Globe or Sphere, is an 7 Analogical repreſentation either of 
or! are ten 1 

If warts + any carp Dag mb mech A Sn eclets 

fuch a one as dividerh the body of the Globe into two equal 

Hemiſpheres, And a ſmall'circle is that which divideth the 

ſame,inro two Hemiſpheres, wherof the one'is more, 

the other leſs then half the body of the Globe or Sphere. 

The fix circlesare theſe. 1 The Horizon. we 
ridian. 3 The EquineQial; - 4 The Zodiack, The fitft and 
ſixt ace'the two colures, 

The four leffer circles are;'s The Tropick of Caxcer. 2 The 
Tropique' of Capricorn, 3 The cirde 4vrich, 4 The circle 
Amas fiick, Anda arc all expreſt in this annexed Diagram, ++ 

x The Horizon web i is alſo called the Finiter Sa circte which 
B divi- 
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| Hike the vinblepin of the nanholc gs 770 
that 15 the lower Hethiſphere | fromthe Re higher «i L 
noted with AB, p 


- 2 The Afvridianisa circle which oalſah bythe Polot 
the World, and through the Zenith 8.57 Nadie, andis mack- 
ed with AZBN. 

3 The Equinoflial is a Circle which divideth the __ 
Sphere imo twoequal p x5; » gd. is chereſbrezequally diſtant 
from both the Poles, gg! ne} tn <>meth (which 
is twice in the Year) yy $ ayes and Nights are of equal 
tength all che World aver;this circle isnoted with E F, 

- 4 The Zodiack is a great circle, which. conteineth the 13 
Signes x cutting inthe very middle che Equino@ial in rwo 
points, which.aze the begianing of Arts as | 
che one half, vez. (ix Signes decline from 
North Pole, and are ks called che Northern $ $i 
Aries VT aur &, Gemmu it, Cancer $y Led ®; Virgo 

then fix decline owneds the South Poke and are Bens 
ed the Souchern Signes, as Libra2, Storpep my Sogitzariuy 2, 
precorn O, Aquarins ©, Piſces K, | 

5. The one of-che Colures which dividing, the. Sphere into. 
ewo parts paſſerh by che Poles of the Vorld and the rwo E- 
Ah, points, called the Equigogial QCalweaand marked 

6 The. her Colare, which dividing the $phere alſo into 
ewo equal parts, pe paſſeth by che beginning of Cancer and Capri- 
wa and the Poles of the Wotld,ealled the Solſtitial Colure,. 
jt ch the ſame wich che Meridian asthe Sphere is her.oror 

c 4 "4 

7 The Tropick of Caxcer is one of the leſler circles difjanc 
from the EquinoQial towards rhe North Pole. 23 deg. 31 

min, 3oſcconds , or-in Decimal Numbers, a 3 $3500- 
which when the Sun cometh he canſeth the longeſt 
ſoxceſt night to all Northern., the ſhorteſt day and longeſt 

night 
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__ of-the Greeks Ty warns 

Sun toucheth any hs Saver rn bee 

from the Eine, and returneth _—y Wo 
9g The Artick 


circle js diſtant 
from the North 
_ pole of theworld 
as much as the 
Tropick of Ca#- 


Bil 7 
ial 
and is noted wi A 
KL. Y 

10 The Aatars.. 
tick circle is. di- '© d 


ſtant. from the 
South Pole as '\. -.D* 
@much as theTro- ” xy 
Þ have hg ED 
15 Sed re Hunk 
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| ter ao)de IS polar 
or Situation 

The firſt is of choſe that have either Pole for there Zenith 
ex vertical point, with theſe rhe Equator and Horizewate 
Parallel to each other, or ra:her indeed do make but one cir- 
Cle berween them; and this is called a Parallel! Sphere , and 
they which there inhabit (if any ſuch be) ſee not the Sun or 


other Star cither ri{fing or ſering or higher or lower, in theie 
diurnal revolution. -D ug 
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Befides ſeeing that the Sun traverſeth the whole Zodiack,. 
ina Year,and that half the Zadiack is above.the Horizon,and; 


halfunder it, ie comes to pals, that the Sun ſerteth not with 
them for the of fie moneths, nor 'giverh them 

cage for the ſpace of other fix Maid. 3 , and ſo mak 

| Bur ane artificial day and night of the whole Year.. The 

&cond of the Sphere is of thoſe whoſe Zenith. is. 
init].e Equator, and chis} is called a right Spbere, ih _—_ 


-» 


all the Stars are obſerved to riſe and ſet in an equal ſpace of* 
time, and to continue as above the Horizon,- as they do» 
m—— IRE appear,the day and night be- 
ger anequal length. 
hy Oe polinages. qo iphere agreeth to all ocher pla» 
LEES in which the dayes. 
ſomerimes then ſometimes ſhorer,and 


exale,cod whenhs wr, the dp bers " 
uo arery jo manifelt ln che feſ : 
is,the lines 


ra teen deſcribe. wh the ſeal ao d [i 
to 


thereunto, what remayneth bur that we now 
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or Situation of 

CA of rhofe rhar have either Pole for there Zenith 
er vertical point, with theſe the Equator and Horizoware 
Parallel to each other, or ra:her indeed do make but one cir- 
Cle berween them; and this is called a Parallel! Sphere , and 
they which there inhabit (if any ſuch be) ſee notthe Sun or 


other Star either riſing or ſerting, or higher or lower, in theie 
diurnal revolution. ; 
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Refides ſeeing that the Sun traverſeth the whole Zodiack,. 
ina Year,and that half che Zadiack is above.the Horizon,and' 


halfunder it, it comes to pals, that the Sun ſerrecth not with 
them for the ſpace of. fix monerhs, nor giveth the ag 
ae for the pace of other fix moneths we ſo —_— 

- wry artificial day and night of the whole Year.. The 
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hereuntoy what remayneth that wo nr prpcont 
ticeS (hew there uſe as ro the - 


Aſtronomia BR UTANNICA: 
: The firſt Book.” 4 


CHAP. 1. 
hf Ser peers Ar ittaoed, 


vr 6thet InſtrumentFrake  wmach and 
T2-renes berween whichltinudes: oe murwtir ye 


ha the gdiftanc = ern pr 


_y one 4 . | 
oa" een, Þ Fehr Beabroigy Gi: Gadiack., Ot 


TRE PRO the Horizon Z the Zenith fobn thn mr 
SS rn of he Suns Diena] meer as or == 


Declination or manger rotrwak 3 
col hn at were yo is the Juns 
leaſt,if therefore you deduRt AH the leaſt rr erik 
» the difference H is che diftance of the T 

the angles 3 center F and wp cencer Kare equal, therefore 
the Suns greaceſt Declination cowandsche South Pole is equal to his great- 
eſt Declination rowards the and halte the diſtance of 
the Tropiques, or the arch that is the arch S F is che of the Suns 
greateſt declination. And then if you dedu® the Suns declination 
or thearch AS. Þ Som the Sans grearet Meridien abt ede or the arch AS 
wean Sas Yor EIT 1. above the Horizon 
the complement whereof to a quadrant is the arch ging mganle CB the 


heighe of the —_ 

The Suns ET; OM 61,99167 
The Sans - uryromage De the 10h, 14494167 
Their difference is the diftance of the Tropiques | 47,05000 


Half char difference is the Suns greatett Declination | 
whoſe difference from the greet altionde ts c CAGINCO 


The elevation of che Equator and the complement thereof to? 38,46667 _ 


90 i the Elevation of the Pole F1,53333 
CHA 
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= * 
- « . - 
- b - F WM 
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Wn : 
The Sons re Deen bet T4 ee Le tran” 
; in any peint of the ru 


Ec DFHG rep Es DpG nga 

E CBa meridian line the a at Cy ad Bll? 

the tor D A nr Gone int B, Therefore in 

fe R if Trangle A BE we hae known. —_— 
enuſe A C the Suns diſtance from the next AquinoRtiall Point, w 

Fer Aries oe Lien and nay be oppoſed co 640 26 rees of Cancer, 

and that being neerer unto Libra then I take his from Li 


bra which is two figns and 20 degrees,or 80 


planers diſtance from the next EquinoQiall point, To the fine of the deZ 
clination required. 

And by this proportion, on, together with the help of the Cation of artifici- 
all fines and tangents the declination of the Sun at the time pro- 
- poſed thus, Fad, 1 Gekfor the free Rettur referer 
of the right angle at B, and I find the fine thereof 10,000000, next I ſcrhe 
the fine of $0 $0 degrees, 5 enter es 2fgay eo nane 

rogether 


+ WE TAG | 
> © 20 $.Þs . ", 


tGarthier and frori_ their aggregate, 1 ſubiraRt the Radius and what reS 
maineth is the ſine of the declination ſought,as in che following work you: * 
aa -perceive, F | 
Radius | | - 
To the fine of BA C: 27.525 | 960113557 
$© fine of AC JO,, 99972938: 
Torhe (ine of B-C 23.02910- $55741210» 


CHADP..3- 
' Howto find the Declination of aplanet or fixed Star with Latitudt.; 


hat the Declination of: a planer is, and” how -to'find the fame in any 

int of. the Ecliptique tath been already ſhewed , we will now 
ſhew wy to finde the {ame with latitude either north: or ſouth, and for : 
demonſtration ſake, LetG FIH ſent the Solſtirial Colure, HA F the - 
TTY hint 54 N a circle of latitude,G M C a cir-- 
ele of declination » AN the longitude of the ſtar, MC. the -declination. 
Then inthe Oblique 

7 angle MG K-we haye 
limited, .'x'The fide 

. K Gthe-Suns grear-- 

eſt declination; ' 2 

The fide K M* the 

| — — 

e. 3 The M 

KG the co _ 

| of longit. From hence : 

the declination M C. 
ham mince > 01-15 
to find K O the pro- 


1s, 
F hoc Radins to 
| the Coline- of the 
eotnplement of itude, ſo is the tangent of the. Suns greateli declinati- 
en _eTySnons, fieſt arch: 5 which being added to or ſub- - 
firxaRed,from the complement of Latitude K M,according £9 the diretian | 
ollowing their aggce gate or difference will be the arch O M.. IE: 


PR 


arch if leſſe then a quadrant, but if more the com, 
Gn Larne ole the ys found to the comple- 
No ar to the c , 
mens of Lariule, and cher apgregate is the ſecoud 
1ARoay | 

a South latirude ſubfiraRt the arch found from the com- 
L FREE Oy and what remaineth is the ſecond 

arch, 

{ And then the ſecond 10N 13, 

As the Coline of the farſt arch found, Is to the cofine of on gone. 
eſt declination, So is the Coline of the ſecond arch tound,to the Coline of 
an arch, whaſe complement iz the declination ſought : To make it plain 
we will in cach caſe adde an cxample. 


In the firſt Quadrant, | 
Wewill a ſtarreto be in 10 deg, of Gemvini, wich of 
ul ſuppoſc bs , 4 deg. 
The longitude of a ſtare ſo polited is 7o deg. the complemene thereok. 
Ne nile Eheg.north the complement thereof 86 M K, And 
c 86MK, : 
nega delncen O16 0s 
ACC to er ie,fult I fay 
As the Radius go. <2 
To the Colme of MK G 20, 
$o is the tangent of KG 23, 5250 
To the tangent of KO 22. 25 
The complement of latitude 
Thc arch KO x 
Their te 
Theix ciſference 


wSn0z vontuttaQ '2p jt 
a1 v3 2q ons 
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Becauſe the Htitude is Norch I take their difference and fay, 
As the Colineof KO: 22, 5 | 9,966 3954 
To the Coline of K G 23. 5256 ** 9,9623154 
$9 is the Cofine of OM: 63. 75 © 9,6457058 
To the Coline of GM - 64. ol 9,64t6258 
The complement thereof 25.99 is che declination ſought, : 

To find the declination of the ſame point with 4 degrees of South lati> 
tude : I take the complement of 1c8, 25. viz. 71.75. | 
And ſay as the Cofine ofK O 22. 25. 0949663954 
To the Coline of KG 23. $250 959623154 
So-the Colne of O M. 71.75 934957718 
Tothe Cofine of G M 71. 93 94916915. 
whoſe complement is the declination ſought , viz. 18. 7. : 

The point of the Ecliptique anſwering hereunto in the 2 quadrant , 1s 
the 20 of Caxcey ,, and hath the ſame declination North South, In 
the third and fourth quadrant the 19 of Sagitrar), and the 20 of Capri- 
corn , haye the ſame declination , bur with contrary latitude. 

In the ſecond Q HH 

We will ſuppoſe a ſtacre in xo deg, of Leo. whoſe longitude 15-1 30, 
The latitude 4 deg. north, 

The complement of longitude M K G is 50,þut becauſe the longitude is. 
more then a quadrant , 1 take rhe complement of 5© , viz. 40 deg, The 
gomplement of latitude M K is 86 as before.. And the Suns dechnation, 
fixed, firſt then Ifay, | 
Aes the Radius 90 10,0000000- 
To the Coline of MKG 40 9,38842539 
Sothe tangent of K G 23. $250 9,63881g8 
To the tangent of KO. 18.44 ; $45230737 

The complement of latitude $6.90- 
The arch K O 


Their ate 

Their ce 
For the north laticude I take their difference and ſay, 
As.the Cofine of K O 18. 24 | 
To-the Cofine of K.G 23, 52506 
$othe Coline of OM 67, 56 
Eo the Coline of G M 68, 35 


whole eomplement 21, 65 15 the declination ſought, 


9,9771 084 
99623154: 
9,5817400 
9,566 9470: 
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Forthe declination of the fume point with Somb ltinade,] ake the 
ment of 104. 44 vis. 75.56. And fay,. 


le 
As the Coline of K O 1. 44 | 9, 9771 
-To the Colineoft KG 23. 52.50 , | 9 "a5, 


So the Cofine of O M 75. 56 9, 396837x 
To the Coline of G M 76, oy © 9,3820443 
= WT ro I3, 95.18 een wk nth ak 
we paant or, tne anſwering hereunto. in thefirſt quadrant 
wo 20 of Tawrw, and bath the (ame declination North latitude Nonkv 
In the third and fourth Quadrants he points anſwering thereunto are 
the 20 of Scorpis and the 10 of Agwuarixe ,, and have the lame declinati- 
oa but with contrary latitude, 


CHAD. 4. 


How to find the Right eAſcenſon of any the Ecliptique, 
'T He Aſcention of Fa, a Searres is the wy : 5. 


riſcth with the ſame above the Horizno., ' And the 10N of it is 
that goeth under the Horizon with the ſame,, 


ary uy "oh The Right Afccnfion orDeſcenſiont 
both are ci ght or 
eng yr or Deſcendeth with the Sus 


| other CER Spheare,and the Oblique ſcenſion is the 
or ftarre in a Right Oblique Aſcenſion is rhe degree 
of the £quator , that aſcendeth or deſcenderh with the ſame in an ob- 
lique f » The former of theſe is ſiwple, and of one kind onely; be- 
can be but one poſition of a Right ſpheare ,.bur the later is yva- 
rious and manifold according to the diveric inclination of the fame, To- 
find the Right Aſcenſion of a planet in the Eclptique, There mult be gi- 
ven as inthe firſt Chapter, the planets longitude or diftance from the next: 
Equino&iall point: and the Suns greateſt declination. Then in the ReQ= 
angle fphearicall Triangle of the furſt chapter ABC, we haye limi- 


1 The angle B A C,, the Suns greateſt declination-23,31.30, 

2 The Hypothenuſe AC, the Suns diſtance from the next Equino- 
Qall point, whoſe place we will ſuppoſe to be in ro degrees of Genuine, 
and conſequently his difiance from Aries is 70 degrees. Hence to find 
the baſe A B, the right Right Aſcenſion thepoint ſoughtythe proportion is. 


As the Radius is to the tangent of the planets diſtance from the next &-— 
qui 


#4... Cet-> i. he 5-4-4 tw fS, 
_ <A. " uf +; #4- IT RNS 4 
«x bs Ws; Q ” . A o 
p x-*.; s : , : 5 
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| +* = "1x 
quinoRidl point: So is the Coline of the Suns grfateſt declinatiow tothe * 
eangent of che Right Aſcenſion of rhe point ſought , Example. 
As the Radius go 

Totangentof A C 70, 

OSD AQ 23.7290 | 

o the tangent of A B 68. 34874 ' _ T0,4012485. 

which is the Right Aeaiies of the Sun or any other PRlWetr.” mabr cs 
rude, when they be inthe the 10 degree of Geavins, | 

. Note that if the Right Aſcenſion of the paint ſought be in the ſecond 
quadrant (is in Cancer, Leo, Virgo.) you maſt rakeche of 
the arch found to a ſemicircle: if in the third Quadranc(as in Libra,Scer- 
pio, Sagitarinz) you muſt adda ſemicircle to the arch found: ifin the 
laſt quadrant (as in Capricorn, Aquarine, Piſces) you mult ſubfiraR the 
arch found from a whole circle or 360, and ſo you have the Ri 
Aſcenſion of any point of the Ecliptique , to make ut plaine we will in 
each caſe add an Example, 


|. Jn the ſecond Dnadram, 


Let the Right Aſcenſion of the pointſought be 10 degrees of Virgo, the 
Aiſtance char Libra, which is the next | Rial) point 13 20 
degrees,acccording therefore tothe former Analogie, I fay, 
As the Radius 90. I 0,0000000 
Tothe tangent of A C 20, 9.5610658 
So is the coline okFBAC 23.5250 9-9623154 
Tothe tangent of A B 18.45 


, | 9.533 3813 
whoſe complement to a ſemicircle 161,55 is the Right Aſcenhon thereof, 


In the third Duadrast, 


Lerthe Right Aſcenſion of the point ſought be in 14 degrees of Scorpio, 
the diſtance thereof from Libra, the next XquineRtiall point is 44 de- 
grees, Therefore 1 ay, 


As the Radws I 0-0000000 


90. | 
To the tangent of AC 44.deg. 9.9848371 
So is the Cofine of 2745250 p 4; oh le | 
To the tangent of AB 4152 


On - ,  F-O47ITIF 
zo which it you adde a'ſemicurcle or 180 degrees the Right Aſcenſion of 


of the point Jought will be 221.52, 


-In 


_ lf Qpak ax : 

/ Lerthe er er ve Wk pee Eine paler 
chie diſtance thereof from Aries, which lsthe next E point 48" 
33 Therefore I _ | 

AS Ruis poked opt 
Tothe Tangent of A C 38. 9 892 $c 98: 
wk ae _ 23.5250 | Corey 
To the tangent 35.62 * 9.8551 252 
which being ſubereQted from girzkan. ra 324 ;8 CTY ef aan ; 
Gon of the point ſought... ' 


CHAP. 5 
How t the be Aſcen Planet or other 
on to finds woe _m 0-tp or of 


"Fis Declination being og oy tg CR + in the ob»- 
Spherical K Mf all the: 
obs te rnngle IO KO; tres face the eng 
KG M, lay. A As the Colins'of the declination , isto the Ccline of the : 
Planers diſtance from the next AquinoRiall point, So is the Coline of 'its> 
latitude to the Cofine of its Right Aſcenſion. 
For Example. The Declination of 10 degrees of Gemini, was found to 
be 35:99. with 4 degrees North Latitude, Whoſe complement is G M. - 
64.01 the complementof Longitude is the angle M K G 20, the comple= 
ment of Latitude is. M K $6, hence to finde _ Right Aſcenhon, the - 
Analogie 1s. . 
As the Sine of G M 64.-01.co, erith, . 0; ; 
Tothefineo MK G 20.- Mac 
So is the fine of KM B86. : 9:9984407' 
To the fine of KG M. 22, 28 95787982 
whoſe. complement 67,72 - is the right Aſcenſion of a Star ini 16 de-- 
grees of Gemini, with 4 degrees of North-Latitude, 


- ge. 
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CHAP. 6. 
The Elrvation of the Pole and Declination of the Sus gives, + 
Nang th to find bis eAmplitade. ware ofbiet en; | 
He Amplitude of the Suns riſing or ſetting is att arch of the Horizon * 
_ down the Equnsr ang he flac of he ſing and ſer- 
ting of the Sun. And it is either Northern or Southwatd;the 
Amplitude is when he ſers and riſeth of this fide of che Equator, coward 
he North Pole: and the Southern when he ſetsor riſeth on the” ry 
fide, Now when the Sun'is in the | Sic hath 6 Acajlikade all: bur 
when he is in the Solſtitial points, he hath then the'greateſt"Amplitude. 
Thar we may find then the Suns amplitudeor diſtance from the Eaſt orWeſt 
points at the time of his riſing or lettingz let D P L G F repreſent the Me- * 
ridan, F AI the Horizon, DAL the EquinoRjal, P the Pole of the 


, 


Then in the ReRangle Spherical Triangle AB C,, let there be givenithe 
angie B A C or complement of Fare 43 nr : 


38, B Che 
DER 23.15, To find A Bthe Suns Anplinate, The Ana- 


As 


ToRadius,,, 99. 
$9 is the five of BC:43.15; 
To theline AB x 3p 
*(IINC HIRE F951 CHAP. 7. 
The e Meridian Altitude and Declination of the Sun with the Poles 
| Elevation given to finde his tr ye place in the Zodiac, 
F the Meridian Alcicude of the Sun be lefle then the complement of the 
| oo eleyation,fubrraR the meridian alcitude from the height of the &- 
tor, and what remaineth 18 the Suns Declination towards the South 
Pole; Bur if the Meridian altitude of the Sun be more then the height of 
the £quator,lubrraRt the height of the Aquator from the Meridian alti- 
tude and what remaineth _ SE ININD towards the South Pole, 
Then in the Diagram of the ſecond Chapter,in the right angle i- 
call Triangle A B C, we have known, the angle B A eee oy 
Declination, and the perpendicular B C the preſent Declination to finde 
the Hypothenuſe A C, the Suns difiance from the next EquinoQiall point, 
or true place in the Zodiac, for which the Analogie is, 
As the ſine of BA C. 23.5350 (9,47, 0.3988648 
To the fine of BC, 23.15 9.5945468 
So is the Radius or whole (ine. go. 10,0000000 
To the fine of AC 80,04 9.99341 16 
That is in 20 degrees'of Gemini, and 4 Centeſmes, if the Meridian al- 
titude were taken un Suramer: But in 20degrees 04 Centeſmes of Capri- 
cory, if the Meridian alticude was taken in Winter, / /* Bu 4 


CHAP. 8. ai. O20 
Having the —_ —_ of an — Star an the dift- 
ance thereo 4 known Star , to the Right A 
Lamar yoga nd rd, ec TN 6 F Wa 

' A Boutthe end of the year 1579. Tycbo obſervid the diſtance of the lidle 

A. the brealt of Peg «/#s from the bright Starof the Vultur to be 

exaAly 45 deg. 31 min. or 1n decimal numbers 45.51667. Andby the 
Meridian alcicude thereof, he found the Declination to be 22 deg; 26 mi 

North. that s 22.4333 3. Which gi . .the. Right aſcenſion Sf the Gbd 

Saarre j#49he enquired, For the ndagapbea in ——— 
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Triangle an remes mers yrO yeh l; 
Fir, F Ltthe c of the Declinat, of 1: of We vt 


$2. £7$33\ Seco y F O the complement of fheHed 
ifthe breſt of Peg aſus , 67.5666 7. Thirdly OE the di | 
4551667, to the angle at F or difference of their a 190k 


® 


The ide O. 45. $1667. 


The fide FL, $2.13333. 
The fide FO, 67.56667. 


Danke Þ how 
de Ve 
left aſcenſion of the little 


eG EH Xp! © 9. _ "ff. & 
he Declination 

. Hung dens en 0e arnfeo of goes 4 

; Di amof the 3 Ogre hor ae Rig clean of th ; 

] Ter ton ora = Nob 4 
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C. 23-5259% 6: 3tte-t9: 
tude M N, wherefore in the Trix ABC. we have the angle BAC. 


23.52 > ae Ys, CNN OY 
fion : then I lays... 


NAA Cos, ! 14 tte ws 2 9963 1 
EEO - "Swine WE. 


22.43333 The Declination 
Sumis MB, 31-89458 I 
when the Declination is South the arch found wal be ſubtraed from it, 7 
and their difference ſhall be - 

2. T9 the anole ABC, | 

As the fneof BC 9.46125 co.ar, ' 0.7841497 
Tothefme BAC 33.5250 - 9.601353 
So the fine of AC [22.50761 \ 9.5829787 
To the fine of A - 68.3643 \/ \ 9.9682836 

T6 finde the fide A B, +. +. Wh 
As the fine of BA C.33 352520, 59,47, \ _ d,z988648 


To the fine & Ss 2 9.21 58503 
/ 10,0000000 


9.614715t 
NB Cirequits the angle MB N, therefore 


to finde the latinde 4 
Da As * 
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» 36 
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> WT > 4 
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Kathe fins AEN'B * go. * + O41 461 i 127 OY 

Tothe fine of MB 31:89458. it, 5 

$0 the fine of M BN.68.36843. * 9.96832836 

To the fine of M N. 29.41 602, ity : 9.6913118 
Laltly, to inde the arch BN. 

As Radins.. 


To.Cotangent of, M B-N.68.36843. 9.5983151 

| SoTangentof AN, 29.41602, S-7SIL954 

Tothehine of BN.. I 2.92052» o5 
Which ist0 be added co A Bu rhe Right aſcenſion be elle ched% 


eircle, butifche Righc aſcenſion exceed 180, as in our example, the 
plement of B N, 357,07948, is the longitude deſired, 


CHAP. 10.. 
How to finde the «A, ſcenſionall Difference. ' 


He Aſcenſional Difference, .15 n elſe but the differe nee b be- 
| eweene the aſcenſion of any point of the'eclipriqzie "_: Right 
| | Sphere, and the Afcenfon of the fare ne. 4 in an oblique 


; Spb, as in the annexed _— LaAGEV meonel the. 


£1242 a1- 


Maa 4 


aca, ad, PT tae y' Equicer, D! 
| gra /- $40 
eee he Prlese N ES CrheR3 
MC the recon Diferee | 
aaa ar angled (pb le B M C we have limited. 


I, Thea ICS meng e Pole 38, 
the ſide BC 1 td gs -rh- Sutis eclinarion, hencs wo hole, tn fe any; 
aldifterence M C the Analogie 1s. 


As the C bs. polcs Elcyation, isto Radius..Soisthe 
of the planes Dec, beatings he Gaul Arne, 


of C B thera wdiar tow rrorgne!t! ' 
LE ex - 176 <7 at ME 
Aphex B 23 02 my 9.607044 
To the fine of M C 30.6 9 3 $+7069577 
whach 1s the AſcenfionallDifference __ 
CHAP, 
How to find the Oblique oAſejon or Deſcenſion of any 
point in the Ecliptigue.. 
Blique aſcenſion is when a lels arch or of the Equator 
-iferh, then doth of the Zodiack, or pp Bebe ap er 
to riſe obliquely with whom a leſs portion of the v£quater al-- 
cendeth above the Horizon, ſo the oblike Deſcenſion or ſerting: 
of a Star , is when a leſs proportion of the / Equator deſcendeth with it,, 
then doth in a right Sphere, 

In the former Diagram, D C repreſencs the right Aſcenſion , M C the 
Aſcenſional Diffrente, D Bn the oblique 10n, D B av archof the 
Ecliptique above the we; 4 vp. bei greater then D'M , a Star in 

1s 


this poſition of the Sphere, is {aid to rife obliquely, The quantity whereof 
1s bas deduRting the Aſcenſional difference C M OSS right aſ-- 


ccafion D "abr, th tO the direction followi 
e Aſcenfional Difference from the right Aſcenſion, . 
; andi ir giveth the —_ Aſcenſion, 


3 (North { 

| co The Alcenfional-Diff: rence to the Righe Aſcenſion, 
and it giveth the oblique Deſcenſion, 

\ Adde- The Aſcenſional Difference to the Right Aſcenſion,, 

| and it giveth the oblique Aſcenſion, 


South JSubr, JThe Aſcenſional Difference from the Right Aſcenſi-- 
on, it giveth the oblique Deſcenſion, * Right: 


If.the Deelination 


Jn [ 
” "0 * $ I 4 as Q $=D 3; ; Py F 
. Ss "4 a > Ls 3 rs 
$ " 
. «Sond 

a4 God 

- o 

© x; - 

\ 

4 


on 11 14 anger pl 
Ocki Deſt rx egrees of Geins, 


CH AP, 12; 
"2% Poles Elevation and the Suns Dec; being 
| Poe be Ae 91mg ht 
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diſtant from the Merid cridian A, and the poles 
AC153333, the angleat A being right, 1 hy. 0 
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30 * 27 wh! 

To OWE LEE jo 4.8 NEL. -- 
To the Coline ofC H $246: 9.73 £3624. 
whoſe complement Eg. AP Lifornkimde font 

The ſecond yarietie is when the Sun is in the Northerne fignes Aries. 
T awyne, G Cancer, Loo, Virgo, For Solon the Probleme 
in this yarietie, let A E C "mars — the pole thereof,, 
LE R the Horizon, She polechereof. B the Sax decli- 
nation,. F O the Mefidian of the Sms, Ay the diſtance ofthe Sus from 


the Merzdian, H/O the Suns declinarion North, R F the poleselevation,, 
F G the complement, 


[Amie at H be diſtant fromthe Meridian B 45 degrees, andime 
Gensins ,, where hisdeclination- O H.is: 23,02 yz0, which 


: \ " af. a. " 4 *« | mw FR f a” Y R uy 3» 
— "> . 4% . $ . (7 


, F SIR 2.x + | £ os 4 » 
£4 Y ” 44 4 *” 1 F = by o 5 © \ 


_—_— ; PAs &: © al 
'bei H out of the Quadrant F O 90, there remains F H, #7 Slat © 
wwhi in yrs GH, we have given theſe three parts, , - 
APirt;thefide F G 28.46667, Secondly, the fide F H, 67,9709. and; + 
the included angle F G H, 45jdegrees to find G H, 14: 


42 


As the Radius 

To the Tangent of FG 38. 46667 ' 9. goooB64 
So the Coline of FG H 45. 'g9-8494850 
To the Tangent of FK 29.32669 947495714 

Then from F H 67.99090 

Dedut FK 29.32669 

There reſts HK 38,64421 
2. As the Cofine of FK 29.32669.co.er, 0,05 95626 
To the Coline of FG 38,46667 9:-8937451 
So Cofine of K H  38.64421 9.8926710 
Tothe Cofine of GH 44.54 9.8459787 


The complement whereof N H 45.45889. is the altitude of the Sun aboye 
the Horizon, - The 
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Scorpio, Sagittarin«, Capri A Piſces. i 
fapporing the Sun to be in 10 de, of Eoh Thur my yy 
clination 22,0291, and alſo 45 d 
weary rs, gee, GH ofthe annexed Diagn 

yen 1, The » 38.46667. 2, Thefide FH x | 
angle G FH gs deg. Then as betore, I lay | TOY = 


2 


As Radius 


To the tangent of G F 38.4666 , 9 g000864 | 

So Cofine of G F H s 9.34943 5 

Tothe tangent of F K29, 32669 ; 957495 7ie 
| Fries Þ He I 2.02910 ; 

29. 32669 

Reſt KH | " 2,70324!k 


7 


As the Cofne of-B K 29.3 2669 ' 605956 c 
To the Coſine of FG 38.46667 9,893745t- 
So the Coline of KH 82.70241 | 991038818 
To the Cole of G H 83.43974 9,0571 
whoſe compl. HN, 6.56026 is the Suns altitude required. The 1; 

is to be obſerycd of the Moon with-the other planets and fixed Staxres, 


CHAP. 't;. 
Having the Suns greateſt Declination , with his diſtance from the 


next Equinottiall point , to find the Meridian angle or 
interſett ion of the Meridian with the Ecliptique, 


N the Diagram of the 16 chapter , we have in the triangle D CB, 

1. Theangle BDC 23.5250 £ Suns. greateſt D:clination, 2 The 

Hypothenufal D B 70 the diſtance of the Sun from eAries. 3 The an- 

gle BC D ge,to find the angle DB C, The Analogic is, 
As the Radius | F 
To the tangem of BDC, 23.525 9.6 388198. | 
$0 the coſine of D B 70 9.5349516 8 
To the of DBC 81.53r33 9.1728714 © 
or the angle ot the Ecliptique with.the Meridian. | 


CHAP. 14. 
To fied the angle of the Meridian with the Horizon, 

N the Diagram of the 5 chapter, we have inthe triangle BCM 
Jas: wwe. 7 BMC 38.46667 the elevation of the Equator, 2 B C 

22-0390 the Declination of the point given, to find M B C, 
Asthe Coline of BC 22,02910 , C0 Ar, 0.0329234 
Isto — , I 0.000000 
So is Cofine of BUC 38.466 9.89 3745} 
Fo-the Sine of MBC 97,63 a. 9. 9266685 


CHADP.. 15. 
The Poles elevation , with the Sunt Altitude and Declination gi-- 
| ven, to find his Azammth; 
Nthe oblique ſphzricall triangle G H F, in the: ſecond Dia- 
gram of the 1 2 Chapter, we haye known H F the complement of the | 
Suns. Declination,. A The fide G F the complement ot the poles cle- 
VYations. 


tion? 2 The fide H G the complemem of the Sat akinude, to find 
HGF. | 

2, The fide F H 67.97cg0 
2. The fideG F 38. 46667 
3, The ide HG 44.5411 


Summe  150.97868 
Halfe ſumme #575.48934 


Sine of GF 38.46667 . ar, 0,2061683 
Sine of HG 44.5411 .*  ©,1540214 
Dif,GF ; ſum 37.02267 _... 97796909 
Diff, HG% Wm 30.94833 9.711855 
Quadrat of the Sine of the arigle 19.85 10569 
Half is the Sine of 57,396 9.925 5380 
whoſe double 104.79288 is the Suns Azimurk from the North, and the 
complement thereof 75-20712 is the Suns Azimuth from the South, 


CHAP. 16. 
How to erelt « Figure of Heaven, 


4 Mong the ſeyerall wayes for the ereRing ofa figure, uſed by the 


| - ancient Aſtronomers , that is held moſt rationall which divideth 
the EquinoRiall into twelve parts by circles mecting at the inter- 
ſ{etions of the Meridian and Horizon, which _——_— the 
folowing Scheame , in which the line W ZE repreſents the Ealt and 
Weſt Azimuth WY E is that halle of the Equinodtiall aboye the carch, 
and Wt E isthat half of the as mc under the earth, The arch 7 Y..1, 
doth repreſenc that halte of the echiprick above the earth, | 
7% x that part undertheearth, The urmoſt cucle NESW re» 
preſents the Horizon, N Z Sthe meridian, N the north, and $ the South 
end thereof, The EqninoRiall circle WY E'S is divided in to 13 
parts , by whichdivifions paſle arches, from the North and South inter- 
ſeions of the meridian with the Horizon , which cut the -Echprique ac 
che cuſpe of the houſes, N 1 S is the cuſpe of the Aſcendant, N 7 S of the 
7 houſe N 2, 13 S ofthe ſecond and tel, N 3. 11 Sofcherthud andc- 
lycath, and (o of the reſt as you ſee in the Pigure, 
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[1 = X . 
s FT = ft = — 
—*- #48. ao 
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To pud the Mid-boaven or Temb Hiwſes 


When you would ere& a figure you muſt have the true place and Rigiit 
Aſcenſion of he Sun for the time propoſed let che given time in the me- 
ridian of Loxdon where the North pole is el above the Horizon 
hong de wly the 16, After noon 18 hours ,, 4564 in the yeare 
1587. For time accordingto our Tables the Suns place is in Yir- 

fe which known the Midheayen or 10 houſe may thus be found. 

X _— the Right Aſcenſion of the Bac tame propoſed by 
thus. 
Ae Ries 
To the of AC 25.92633 9.6867 627 
So cofine ot BA C 23.52500 9:96 23154, 
Tochetangentof BC 24.02427 9.6490781- 
whole complement 15599573 is the Right Aſcenſion ſought.. 
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Tomy he Aſcetfion of he Sat” Bl | wiatass 

Adde the Rig Aſcenſion of time 27 6.84600- 

Right Aſcention of the Mid-heaven 432-$3173 

Dita whole circle | 368. 

Then refts for the Right Aſcenfion 0728213F - . 

Then in the Re e Sphericall Triangle vp 10 F we bave given, -» 

x Y F the Right Aſcenfon of the mid-heaven.72,82173 a The Suns + 
teſt Dechnation Fo 10. 23.3350to find» te the polat culminating.. 

As the Radius, 

To the Cotangent of FY - 92.82193 | 9.4901498 

So cofine of 16 y F 23.5359 9.96331 54 

To the corangent of V FO 74.1750: _. 9:45 24653 


the Cuipe of the x1 bow(+. 

Unto the Right Rel ws of the ribs 4 4 72.82173 7 
Adde 30 degree 30.00000 _ 
And then the oblique Aſcenſion of the 3 houſe r02,82173 | 
To thisadde 30, 
Oblique Aſcenſion of the L3 houſe 13 2.32173; 

©, 
Oblique Aſcenſion of the Aſcendane r62Fh 73 


Oblique Aſcenſion of the 2 houſe 91 Nh 73 
Os 

Oblique Aſcenſion of the 3 houſe Lg OP $ 

The Oblique Aſcention of the houſes thus ford by a continuall addiio 
on of 30 degrees, we mult next find the poleveleyation upon their ſeyerall- 
circles of poſition thus , In the reangle ſphericall Tri EAB and 
E C D we haye limited. x, Their common angle ar E the laritude of the 
place.. 2. E BandED 38 and60 with the right: A and © to find: 
the angles Band D , being the angles that the circlesof polition-make: 
with the Equator.. 


Firſt, then for the 11 and ; Bauſes,. 
As the Radius 


Tothe Coline of E D: 60.. 

So tangent of CED $1.53337 

Tocotangent of CDE 57.81626 9.79 ; 
whoſe complement 32,18374 15 the m_ of the pole above thole circles: 
af polition.. E 3. For 


4+ 


, Ms ak "PE oy 


_— 


For the 12 and 2 houſes, 


As the Radius 
To the Coline of EB 30 9.375306 
So tangent of AEB $51.53333 10,0999236 
Tocorangent of ABE 42.53308 10,037 
whoſe complement 47.46692 1s the height of the pole required, 

Having thus found the ſeverall oblique Aſcenſion of the ſeyerall houſes 
' together with the elevation ofthe pole, above their ſeverall circles of po- 

fition, inthe oblique angled ſphericall Triangle 4x CD we have limited 
I. The angle yy D-C complement to CDE. 2,The angle CYD the Suns 
preateſt Declination, 3. Their included fide yy Dthe oblique Aſcenſion 
of each houſe to find y C the point of the Ecliptique, The Analo- 
gies are, 

For the x Operation, 
As the Sine of the halfe ſumme of the angles, 
To the Sine of halte their difference. 
| So the tangent of halfe the fide comprehended, 
To the tangent of halfe the difference of the (ides 
For the 2 Operation, 

As the Coſine of the half ſumme of the angles 
To the Coline of their halfe difference, 
So the Tangent of halfe the fide comprehended. 
To the Tangent of half the Summe of the ſides, | 

The Surame of theſe rwo arches , ſhall give you the point of the Eclip- 


tique d:{ured, 
For the Cufþe of the 11 houſe, 
The oblique Aſcenſion or arch D 1s 102,82173 
The halfe thereof 18 51-41086 ' 
The complement of CD E 57.81626 isthe angle 
YDC. 122.18374. 


CVD, 23.525co, Orthe Suns greateſt Declinatlon 


Sum 8742 Hal 

mm2 145.70874 alf Summe 72.85437 
; Differ, þ yore x Differ, 49+-32927 
Sme : Summe 72.85437 £0, ar, 0,0197429 
Sine x Differ. 49.32937 9.8799374 
Tang.z V D 51.41086 


Ag 10,0980083 
Tang + Difter.44.84740 9.9976886 


or 


Por the 2 Operation; \ :* 8 
Cofine 3 Summe 72.35437 C0, Ar. 0,530470F 
Coſine x Difter. 49-"2937 | ___  9+81qo5gr 
Fangentxs VD $1.41086 | ro.oggo0k 3 
Tangent ; Summe 70.1521T 10.44: 5329 
t Arch adde 44-$4740 | es 
Summe 114-99951 or S 24.99951 isthe point of the Eclip- 
tique for the 11 houſe, For the 12 houſe, 
The Oblique Aſcenſion or arch Y D 18 132.82 173 
The halfe thereof is 66.41086- 
The complement of CD E 44.53 308 is the angle 
TDC 137.46692 
CYD 23.52500 
160.991922 + Summe $0.49596 
96 + Difler. 56.97096 
Sine 3 Summe $0,49996 ' 00,47» 0.0060025 
Sine 3 Difter, 56.97096 9.9234483 
Tang. 3 V D 66.41086 1c.3598529 
Tang.; Difter,62,8111T r0.2893037 
For the Operation. 
Cofine3 Summe $0.49596 C0, 47, 0©.7822080' 
Cofine 4 Differ, $6.97096 9.7364475 
Tangem4V D 66,41086 10.3598529 
Dn ; Summe $2.46470 10,.8785084 
aw adde G2.911108 Fa Ng | the Eel 
umme 145.27581 or dl 25,27581 1s int © ip= 
uque for the 13 hou - wy i . 
For the Cuiþe of the eAſcendant. 
The Oblique Aſcenſion or »y D 1s 162.8217} 
The halfe thereof is $1.410$6 
- The angle CD E is the ſame with the height of the Equator 38,46667- 
whoſe complement to a ſemicircle is the angle. 
YDC 141.33333 
CYD 23.52500 


| Cr nn nom __——_— 
Summe 165.058337 3 Summe | $2.51916 


b 118.00833Y; Differ, $9-00416- _ 
Line 


: 4 FOE" > Ep | . 4 + ## wh _ 
'Sine's Sum B82.,52916 0.002702 
Sine4 Differ, 59.00416 9.933044 
Tangent 3 V'D $1,41086 10. 8209024 


Tavgen: 4 Dif, 8c,09004 10.,7576894 


For the 1, Operation, 
Coline £ Summe $2.52916 C0, 47, o.83859846 
Coline 4 Difter, 59.00416 947117867 
Tang. :V D 8$1.41086 10.8209024 
Tang, * Summe $7.8 1606 11.4186737 
1 Arch add $0,09004 


Summe 167.90610, OrM 17.90610 is the pointof the Ecliptique 
for the Aſcendant 


For the ('u fþe of the 2. howſe, 
The Oblique Aſcenſion is 192,82173 whoſe complement is the Arch 
wy D 167.17827. 


The half whereof is 83.58913. The ſumme and Difference of the an» 
gles are the ſame with thoſe for the 12 houſe, 


Therefore I ſay firſt, 
Sine 3 Summe 80.49596 
Sine 4 Differ. 56.97096 
Tangemt3V D 83.58913 


C0, Ars 0.0060025 
9-9234483 


| 10.9493879 
Tangent; Diff, 82.47036 


10,8788387 


For the 2 Operation. 
Cofine 3 Summe 8$0.49596 60, ar, 


0.7$32080 
Coline £ Difter, 56.97096 0.7364475 
Tangent zVD 83.589r3 10.9493Þ379 
Tangent 3 Summe $8.05055 11.4880434 
1 Arch adde 82,47036 


Summe 170.52091 Whoſe complement 289.47909 or = 
9.47909, is the Culpe of the 2 houſe. 


For the ("uiþe of the 3 bouſe. ; 
The Oblique Aſcenſion is 22282173, whoſe complement 15 the arch 
> Ke 137-17827, The half whereofis 68.38913, The ſumme and dit- 
nce of the angles are the ſame with theſe for the 1 x houſe, 
Therefore I ay farſt, 


Sine 


Sine Sure 1285437 
Sine 4} Differ,” 49.32937 ; 
Tangent zV D 68.58913 £0 k 10,40658$6; 
Tangent 4 Diff, 63.71032 _. / 10.3063672 
For the 2 Operation, 

Coline 4 Summe 7 2.85437. <0, ar, 0.5 304705 
Colne  Difter, 49.32937 9.8140 + 
Tangent 4 D 68.58913 I0,4065 : 
Tangent x Sum ' 79.94186 IO,7512, is 
iArchadde  63.71033 
Summe 143-65218 whoſe complem, 21634783 grm 6.34782 
is the point of the Eeliprique for the Cub of the 

The (ix Oriengall houſes being thus » the other 6 arc alſo found, 
by conſequence, being the ſamedegrees and parts of the oppoſite 

And thus we haye not onely eretted a figure for the timegiven, bug 
compoſed a Table , forthe generall ereQting -a figure in ,this-latirude, 
for by adding together the firſt and ſecond numbers , in eyery of thoſe 
proportions , there is compoſed 2 numbers for-eyery houſe , to cach of 
which the Artificiall rangent ofhalfe the - oblique Aſcenſion being added, 
their aggregates are hw ts of rwo arches, which added together is 
the diltance of the Cu houſe fromthe firft point of Aries. Ones 
ly note that if the obli rk Aſcenſion be more then 180 deg. you mul? 


rake the n—__ of halfe the complement to a whole circle ; to find 
oO 


the Culpe of the houſe , nie nol take the complement of the added 


arches, as ſhall be cl 
aro of fo the Laritidesf 


11063 houl. Gi MITE 2 Foul, 


—  ——— — 


I r Oper. "9.8996803 | 9-9367870, yi9294508 
2 ; Oper. | 10. 3445246 | 10.5977713 | EY 
Having found the oblique Aſcenfions oft ſheve= 


ed, take our_the tangent of half thereof froma Table of Tanga, whoſe 
Radius is 1 0000090 , and ſet themdpwn twice'o Lin. rack you 
ſee inthe following example , thenſetk in the top of 

whoſe cuſpe you would find ; and under the rho you = 
the farſt of wh, hich being added to one S the tangents in pp gs , 


OE 


che ſecond'to the other, w we te vain RE 
Oe Lhe F 


- . 4 os - 
- a” ou" 4 ; \»® 


Example. ; 
The Oblique Aſcenſion of the 11 houfe was before found to be 
102.321 73. ode wmmrdtibe halfe thereof $3.4ro86 15 wage 
the firſt _— ns 11 houſe Adore Thrkand 
6886 , is the tangent of 
ee Tae BA babe 
Tangent 514.41086 16.0980083 
1 Number 93ggrt 
Tangent 44.8474 
is 29, 3445245, ie cry being added to the fame tangent , SER 
m"—_— is.che tangent of 7025211 and the aggregate of theſe to 
a 


+ - 5.41086 r#.9g8008;3 


10.2445 246 
roms 7.15211 L0.4435329 


L Arch | 
#484740 
nr af te " «4 in Cavcer 24.999: 


2 Examyle. 

The Oblique Aſenhon of the 2 houſe was. before found' co-be 
k92\33173 The tangent of halfe the complement $3.,589r7 is 
9493-78 | 

F 10.9493879 


| | $.9294508: 
Sons $2.47036 __. Lo.8788387 


Dangrne 83 3 109493879 
wy | x0.5186555 \ 
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OBEEke of youhoue 6 » np noo ge Your after: | 


hes. marmer , and then place the recs bh the Cuſpes.off 
Qicir groper houſes, beginning aur 2-H, = & 
10 houſe 
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1 ESE i” a Tight Aſcenſion of the . »beaves ' 72, 22. | 


bs 
” #1 
K. 


ven for July 16, Hour 
18, part5 45645 LD. 
12 $87; 

In the Meridian of 
vide wt whoſe Lati- 
rude 1s SI. 53+ 


And when a Planet contains a lefler number of Degrees then the Culpe 
of the houſe, he is to be placed before the houſe, in the houſe precedingybut 
if greater, he is be placed beyond the Cuſpe, according to the fequel , and 
conſequence ofthe-fignes, | ; Meg ; 

As in the figire, Sof is in 9 degrees and 7 parts of Virgo, and the figge 18 
Placed upon the Ci{pe of the Alcendent, bue becauſe the thereof 
containeth more degrees of that figne then the Sun, I place the Sun in the 
preceding houſe, that is in the twelfth, 

| CHAP. 17. X 
To m_ the Angle of the Ecliptich_with Ys Horizon; or the Altitude of 
the Nonageſime deg .toget ber with its diſtance from the Mid- heaven. 
;Y the rules 7 inthe laſt Chapter, find the point culmina* 
, "ing, whole declination being ended to the alricude of the Equator 
fn the Nocrtherne fignes, or fubrraRted inthe Southern, gives you 
+ the altitude of the Mid-heayen, fuppoſe 10 degrees of Gemini were: 
Ys. 


ir fant 


A meridian angle 
hence in thetriangle7.r0 
iven 16.5, 60, 49577 the d-heayen, Th 
"__ 33. the Meridian angle to findthe angle 0.7.5, ** 
Asthe Radius | ; | 4 
To the fine of 7.10 .S. 81.53133 9.995 2385" 
So Cofine of 10.S 60-4957 9,6923956' 7 
To Cofine of 10.7.5 60,84 86r 9.687634t- 

And to find 7.10 or the diftance of Mid-heaven from the Nonagelune* 3 
degree, the Analogie 1s \ 
As Radius | 
To the Coline of 7.10.5 BS1.5313? 9.6677126 -* 
So is th: corangent of 10.S 60.49577 \ 2? 9.7527167 
To the tangent of 7.10 14-75047 - _ 9.4204297 
Mid-heaven add 70,00600 | 
Summe $4.75047- is the Nonageſmne degree.. And: | 
note that arch found is to: be added rothe Mid-heavenfrom C apricors to + , 
Cancer, to be lubtrated from Cancer to Capricorn, 


CHAP, 18. 


To find the Parallaftical angle , or angle of the Ecliptique 
with the Verticall circle... 


He angleof the Ecliptique with the verticall-cixck ,, wan apgls *. 
MH: madebythe oblique cutring of che circle of alricuds, -winh the B+, | ! 
cliprique, which is a right angle , when the ſaid circle paſſeth © _ 
through the go degree of che Eclipzique, but falling withour the 
ſam? 1t is ovlique z as in che following figure, D denores the-Zenich, ; 
DC Brth: yerticall circle, DE HV T th: Meridien, T.A B H'the Ho- : 
rizon, V. A E the Ecliprique , C the angle of the interſeRion of the E=>..: 


eliprique with the Vertical , .. 


X ">. 


Ke cowl how nd hepin as Beg | 
wa hover I On png | 


I i > Eo 


the 2 qr ps 
12,1019, Throne At i by the 36 port hd 17. 


D 


which known, in the tri A BC we have; 1; ACr3.g06t0, Se- 


condly, B C 12.101 8g, to find the angle A CB. I fay then, 4 
As the tangent of A C 13,9061 £6, &, 0.6062707 
Is ro Radius I 0,0000000 
3 BC 12,10189 9.3312569 
ToConneof ACB 30,00067 9+9375376 
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As Radius 
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ToCineo FH 7124779 


Ir deing cenventet} into tre 
"C on ey am andſo long it is after 6 in the 
the Sun yall be duc Eaſt, and before 6 ar night when be wi 


. | _*CHAP. 20 | 
The Elevationef the Pole, -with the Suns Declination and Al- 
| tiende givengo find his dift ance from the Meridian, - 
L "IN the Oblique angled Spherical triangle G H F in the 2 Diagram of 
ZI the r 2 Chaprer', we have known H F the complement of the Suns 
| Declination, G F the complement of the poles cleyation , H G the 


complement of the Suns al:zrude, to find G F H the angle of the Suns 
diſtance from the Meridian, 4 


1 The fide HG 44-54111 1 
Þ The fide F H 67.97090 | 
3 ThefhdeG F 38.46667 


bumme 150.973868 

; lalf Summe 975,438934 

\meof F H . . ©0,0329234 

.ineof G F ©,2061682 
9+7796909 


844 g9-1167578 
Quadrat of the fine of halt the Angle 19.1355403 


W hich biſeed,is fine of 21.69295 " 9.5677701 
And the doubletherof is 43. 38590. The Suns diſtance fromthe Meridian, 
And converted into time, givestwo heures, $9259 parts. n 
CH AP. 21. 

To find the time of the Suns riſing and ſetting, with the 
length of the Day and Nighe. 

He Aſcenfional difference of the Sun being added tothe Semi- 

diurnal arch in a Right Sphere, thar is to go degrees in the Nor- 

thern ſig1es, or ſubliracted from it in the Southern, there ſumme 

or difference will be the Semidiurnal arch , which doubled is dfe 
day Arch, end the Complement to 360 1s the night Arch, which biſeRed 
w the time of the Suns riſing, and the day Arch biſeRed is the time of his 
tertang a L, | Y 


@7.51 


As when the Sun is inten degeees of Gemviniy iis Aſcenfioral differeiee 
zs found to be aj ſs 


30.61613 

The Quadrant Add | Bs 2 $151 
The Semidiurnal Arch | 120.61613 
+ Thediurnal arch 241,23226 
Whoſe Complement 118,76774 
: Con- 
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ives the time of the Suns ri .3 hours | z of ® litde 
Fefore 4 of the clock. hr? EN TEn 


f HA P. 32; | 
To find the diſt axce of 8 ftar from the Meridian, 
P a Scarre be berween the Mid-heaven and the Horoſcope deduct the 


Right Alcenfion of the Mid-heaven fiomthe Righe Aſcenfion of the 


Starre , what remaineth is the diſtance ficm the Meridian, Ifa ſtare 

be between the deb rae I OO AGE EI 
fon of the ſtarre fromthe Right Aſcenſhion ofthe Mi » and what 
remaineth is thediſtance as before, 

Ir a ftarre be berween the 9 houſe and the /arnens ("ali or fourthhouſe, 
deduR ihe Right Aſcention of the wvwwas (*arli from vhe Right Aſcenſion 


of the ſtarre,and what remainerh is the diltance from the Meridan, If a flar 


be berween the Aſcendant and the non Calidedudt the Right Aſcent» 

on of the ſtar from the Right Aſcenfion of the Inwns Cerls, and what re» 

——— I yg. 2 "the Ri Aﬀſcenfion of the 
r n 

Mid heres a7 hg ts pre Fiat bin $3 houſe and his 


o 
$ 


Right Aſcenſion  1%--.- 1 p44 
From which deduAt the Right Afcenvion of he CAC, C, 7auBa Th 
ma 


The diſtance of the Sun from the Meridiag is $ 


6,1, 12, " by 
Thus in the annexed Di H Cizacircle of poltion pill | 
Horizonal point of the Ry Hes No jure 
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ned Minton bh 
mnttenatntnt of poſition, OY 


" To findywichthere muſt be had: 7 The latirude ofchegline aim 
Declinatieg offrhe-ltat or poine propoſed, 3, Tha dBanch 


thereokfrom 
the Meridigh, Hence to findithwangle of Inclomries ofithe cicle of pd+- 
fition with the meridian, the proportions are asfolloweth. 


7. Asthe Radius, Tothe pfche;complement of the ſtars decli- 


nation:-ſo is. the Coline of the | {tars diſtance fromthe meridian 
_tangenwobihe 


arch, ' Fo which the-polc ofa 


Sn. meridian elſe EI ds - 
clination ſourh under Te NAA 
ay. wo andthe 


"Lhe Ubct 5 3h 


4 \ PITTS. | 
A a ofa ole 

the ſecond arch. 
"I chediftance of a ſtarfrom the Meridianbea jþ 


gee a, yore the ele gon 
the circle 0 ana & P 
'- Anche Redivs, Toche fine ofthe GT Na, 
the angle of inclination; to the (ine of the Pole of the Circle, 
1 Example, © 
Let the diſtance of a Star from the Meridian g* beavore-then Ts 

And «he Declination of the Star 3 1 deg, North ab 

of the place 45. Then in the oblique Syherical T? 
havedi t The fide MC the Poles Weraridh 
fide HM the complement of the Seats declination 5g & 
gle H M Che Stars diflanicefroni the 


acue ang] 


47 |. 
which bring ſublraBted from 45 an Parent hire xolty 
the ſecond arch i 
2 2 foahofoe of TI 11.47 


dee] tag} 1 
71.1 
Fi ge ef inclina oh " 


5 deterf Cat4s 

$adoſine of H CM. 71 17 62. 
othefmn 2,01 

The height of the P taut nks'7* 


| Lathe didenre diag oeneo and o Sar 


* ” 
» g Py «YI 


$555 Ys + $6.4 


wiz, 44.7. The Declinatioh of the Star, 14-52, North «bove the Earth ,the © * 
Pole ot the place 45. then as before. ak 

x Ifay, As the Radius go 10,0000808 
To the of H M.75.15. 105765162 
So the Coline of I M H 44-7- 9.8574210 
oo the tangent of I M. 69.74« ; 10.4739372 , 
To which add:the Pole, 45-00. There aggregate 1s 114.74+ Com- 
plement 65,26. is the ſecond Arch, 

2 Asthefine of 1M. 69,74. | 99722634 
Tothe of I M H. 44-7. -. | 19,0141010 
To the line I C6s 26, 

To the rofHCM gs 

The angle of Inclination. 

3 As the Radius 90 

To the fine of CM 45 

Sos the fineofHCM - 45 

To the fine of LM 30 

The height of the Pole abeye that Circle of pofition.. 


Let the diſtance of a Star from the Meridian be 23.82, the declination 
33,53, South above the Earth : And the Pole 49+ 3 


4 Ln 
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x Thenas the Radius 90 10,0000008 ' 
Tothe tangent of H M 76.47 | 10.6186455 
$0 is the Cofine of I MH 22.83 9.9646026 
Tothe tangent of 1 M. 75437: 10.5832491 
SaberaQt the Pole 49.00. There reſts 26,37, for the 24 urcli 
a .. . 9.9856v55 
22.82 10. 3759530 


26, | | 
of HCM wo 9476404 


FN 
av va 


4 ”_—O»F 


As us . | 

rotefwrr om — 2 —_—— 
$0 ite fire of HCOM— 42.cr ©: + Hvgg0O 
Tothe firz'of LM 30.66 | $-797549 + 
The height of the Pole aboye that Circle of polition2. | 


oy = Jtquees 
-Xchedifans from the ehlnben ju. Quan; 0690 theg: 


Lee then the dechnation be 23, atd the Pole 4p. Ty, 
As the tarigent of H Ml 67 | 
Is to Radws or the ang} 
Don 
To HCM 73» 
Then as Radurs,go the ſine of M C 45, F 
So is the fine of H CM 73-39 
To the fine of LM 
The height ofthe Pole above that Cicle of poſition, 
CHAP. 24 
fee 0h of Pool he i and how to finds it,. 
Fe Haber Favor I nn Gerd 
conſideration of the 1 2 H 
we may nemay ee what pond Fd areas, ES 
the time of the they m:aſure ourby the arke of DireRion, Thatis,, 
i ficators from there figs 16 umcg 
e/Equator, by Signs nh ro dargar Aſlcendent » 
beaven, S by Prins dee 


is , ini the- 
of the laſt Chapter, nyt het Dinas 
he qua, AC the Horizon, M the North-pole., EN Ca Cat: 
the Earth, H B and NR two parallels of Declination- 
one DO. his-righe Aſcenſion. HO DB 
the Rrewitter D S his right A R$ his declination, Now when 
the Prewicter at R comesto N,itis inthe fame Circle of | 
Sipwficanr a H, and the Circle of Declination, MRS will be 
| of Declination M N V;and thenthe arch of the 
DV Bight Aeniion ofthe Fro, NS 
of the Equator V Sisthe arke of DireRtion And the manner of: 
thereaf is as various, as the pofition of the Sig thay bs: 
inthe which is threefold, viz, Eicher in the 2.ig the: 


Sogpes.As oO IE Ohn— CHAP: 


HAP, ag: 
' Howto brit the 3 beet the na Goh. o- 
Star pods in the meridjan, thai, Arvarmyricar ren 
AZ key gran wegad be duced is oi wy 5 £5 
" . cen err rev} 
fired inthe mid-heaven be n chr hr wo AubſtacirbeRaghe Aſ- 
© fic of mid-heaven, from the Righe Aſcenfionof the Srar er Pro- 
mittor, Gaken with its latitude if it have any J and erqatoane; yes the 
ark of DireRion, 
—_— 635 ym Let the mid- heaven of my peceding figure innhen6 
rr, ro the 12 degree of Capricorn, 
'Aſcenfion of the 12 ih rec. of Capricorn is | 11 1"28F, 03 
__ i& lubſtraR the Right Reentonnd: the widens 072-03 
There reſts for the Ark of Direction . ; 211433 
In like manner: If the Imam Cel or fourth Houſe 3 gre.Str politcd 
M pon he Culpe hereabe robe duced row mult ſubſea the | 
ccrfion of the Imus Cal, or Gurth Hl ouſe , fromthe Right ; of 
te TOY 0 Fea Jenna Re, \Durcdtion, ” 
36, 


How'to direT the pony 96 or Signiftenter pofeed twrhe 


T's erent FO, wn te cdhad be noe 


LITEDY I,-I0yly 1 
5, by the (Thus ran on nad tothe Lle- 
wation of rhe Pale abore the Circle-of poſition of the Signs . The 


er rs —_——_ above theaſcendent is the ſame with'that of 


ae c is erected, The Piles. chevation- aboverhe Cizgle'of 
Fd yault be! found. as hath bron {owed In” 
ou | 

7 ome lg: Aero your Proneiteor,, / 


the oblique Alvenhon ea ok. 
plot Abe pending nh 10 
== Foy Thbolntinb ANG 


Nogh, 


Barth H O 14.85. Hence $47. PT, 
cart poſited in 10 Pan oe 
37 , His Aſcenfional diftercnce underthe elevation of 36 
«$0, Ler the Promitter.be in.25 of Gomtiniy the RighrAtcenſon 
DS$4-55- Andyhe Mar fem arte ans Tron to: 
N. is repreſented by the lene. F V-14.40%.Nowithen if you lubftra the 
A Die edge % the $5 <-> qa mens the-Aſcenſio-- 
pe & 5 145447 There will temaine; 
Gee Fang UE Tue an 
ing: ro 1ohr Alce aa D0:37;58. There: 
aggregates th thearch D V 43.2.5, Then ets eaef BY 49-27 
from the Right Aſcenſion of the Prem D $04 
Tet af Dj we: % ry Sth 


She 1$38,78. En kt 


FD 


na 


" NEE 


ps. 3 


Ag 
of oi ſou 


ro oy dhe Prins note of the 


Girele-of 


af 


= 


of the $5 xm Een poſe the mid>heaven bein 22.33 of 
And the Righe Aſcenſion t gy, ſome ater be im.1o de-- 
grees of, oe Thea hath dftaiice from: 
the meridian 44.07. Hence, SFRATOIre Gr Cliche of 
polirion is 30,as before. . 

Lexthe Promitzor be in 25 degrets of Ginnins, the decSleren 24, 14 
Nor New che dion of hes 
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the ſameyith the former, abdche I& of the Circle the fame, 


ole. Ln Gpnfie 
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fond Differences as well of the Siges of the Prowietery mak = 
mack be che fameriih che Themes 


DireQtion, by the Ri 
Dire&ior, to the Ri 
tor : and from their 


ghe 326455 
Lhe 5-67 
= Their Aggregate 270. 32 

"The oppoſite point to ignificator in the 16 of T aw- 

rw the 10 of udarig. x oye {cenfion is - SED70 
W hich ſubrraRed from the former aggregate leayerh $3.64 
Eor the ark of DireRiou ſought, 

Or if you will by the oblique Aſcenfions of theſe oppolice points thus 
The oblique Aſcenſion of the 25 of Sagittaring is 279.01 
The oblique Aſcenſion of the 10 of Scorpis, is 226,38 
There Defference is " $263 
 Theark of Dire&ionas before, * 


Orkaſily, by the oblique Deleeroqeantonting to the intention'of this 
Chaprer, if you ſubtrat the oblique Deſcenfion of the Significarer, from 
he dlitee Deſcenton of the Preotrerynkar renineth Elbe the teh of 

As inthis the oblique Deſcenſion of the Premitter, under the 

levari ry ca _—_ » Una 
The oblique Defcenſion of the Signific ator, | 
bye Pence of he 
Premeictoy, there reſteth 

The ark of Directionſought as before. 


Hew to find the AS f ron whereby 
ow to e of the v£ * ad 
| the gentral Table Poſetions, 


finding this arch of the /£quaror, there mult be iven the angle of 
loclination of the Circle of potion wich the Mendon, & the hei 

of the Pole abore that Circleyboth which aay be found by the 9 Chap- 
| ter: 


err (bupu3 a0 our ML.4I8-NOCY | 
lation, baenuſe the and then vc 
” o ney map ace Optctto 48 axch of the 


Koen noningta Iny- 


enlarge pang inprpenien to Radius r So is- 
pr net py TILES of Inclination, 


EE ET aol php 
the circle IA x Jeve nd he LCM, 


9.8494859 

1 0,0000000 

| 9.82551c8$ 

To the pa of LCM gh 9-9760258 
Thenzo 8nd the auch of the Sir n-14: Asthe Radius. 
$0 the fine of the C Peeks —_ So ithe tawgror 
of owt fincnr of the axch of the «/£ quarer... 
airs yy AD D Fefheafore ag Diagram, Lerthere 

the (ide A D1be of the Pole of the place 45, The angle 
—_ 71.9.Henes the arch af the qua 075 
ME CY "9344850 
HUI —D AB 2143 10.4662 $5 


ogmrof DF 64.20 | 10.315727% 
axhofite quem gh. ; 


CHAP, 29. 
fear rags Teble Pay remcls 2ec 
here ex 
thau:wouldi bens table of pofirious y firſt | 
pI Tobin many Colunere te ag aan 


table. wrice the ks , fox 

hs, Mn under thiscitle wrize is the thud Too: 
2, and {o terward yon oy un 

CO your fit, page, dale likewil in the 2d, page, and{; 

ward till yay have wriwnen, tvrice one tha iron! Slee obs Ph in pe 

hoverks Gacle of poſition from one Es your table - 
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IWintended;then in the firſt Columne of your left hand pige write, North 
D<clinaion under the earth and South above it, 'in the*fecond columne 
thereof write orderly the ſeycral degrees of declinationg beginning with 
a cypher or nought, and then 1, 2, 3 , and ſq forwards till you have write 
xen- 32;\and in the two firſt columnes of* ybut right hand page” write'the 
eoncrary, that is, in the firſt thereof wrire South Declitation unter the 
earth and north aboye it; and in the ſecond the ſeyerall degrees of Decli- 
cation beginning with 32, andſodownward 31.30.29. util you come 
to nought: haying chus prepared your book according to that Table in 
this book, enter your g:neral table of poſitions with one degree of Elc- 
vation, and in a ſtraight line dire&y undet the ktirude of your place, 'you 
ſhall tind the arch of the «&qaaror anſwering thereunto,then look for che 
Aic:nlional dift:rences anlwering to every d:gree of Declinationgunder 
oa? d:gree of th: Pol:s Elevation , the which being ſubltraſted from the 
arch ot the £9u4tor, write the remainder ina dire line under one de- 
gee ot Elevation, in chat page which mutt ſerye for North Declination 
under the Earth* bitt for the $5ath Declinarioh under the Earth adde the 
Alcenlional diff:rence of eycry degree of Declination to the fornier atch 
of the Eqmnare/, and write their aggregate under one degree of Elevation 
and right againſt that degree of Declunation, whoſe Aſcenhonal difterence 
Was added thercunto , and ſo ſhall you have one Column of yout table fi- 
niſhed, to mak» it plain we will add «Example. OS 
Inth: latitude of 51 degrees 33 hundred parts, th: arch of tie 
tor anſwering to one degree of thz Circle ts o deg. 79, and the Aſcenfional 
diftzrencefor one degree of Declination under one degree of Eleyation is 
@.1,at which being ſaberaRed from 79, there nails 78, which I write 
2g 1inſt one degree of D:clination in that page of the Table! ſerying for 
North Declination, | | NON 
Again, to the ſame arch of the Equator, T add 6.01. ahd theiraggre- 
gn 1s 80, and this I write againſt one degree of Declination, and under 
one dzg:ec of Eleyation in that pag: of the Table which ſeryerh for South 
D-clinatien und:r the Earth, and thus muſt you alfo add or fubrract rhe 
Aſcenſional differences of all the other degrees of Declination, according 
to this Example, And f ſhall you have a particular Table' of poſtions 
fo: your particular latirude, The uſe of this Table'is to finde” the Elevation 
of th: Pole abovz any Circle or poficion in thar particular latirude , for 


which th: Table is framed, as ſhall b: ſhewed in his prone oo np | 


\ OX 
if. \ > 4 U 
F -—_ +0" 
7, OE» 0 EIS 
4 WY I 


EST 7 NTT IS 
Of vhe Doltrine of the Sphere in Tablis. "HS: £ 


"4 | Sor re @ ring rent armed) To nomg A omakandf 
Lihough in the former book there is plaiply ſhewed you. how'te- 
—_ Declinari Right Ace Of" 68 Spas fr wp wget 
Oblique Aſcenſion, of the x3 Houſcs , and the heighc 
Pole above any Circle of poſition, by Trigonomerrical calculati- 
on: yet confidering that, that way 1s not erſo expeduce and ready 
for practice, as ome may dehre, wee wall alto ſhew you how to fande the 
me by hoe Tables, har axe hereunto annexed. | 
Precept 1. "8Es | 

The Declination of the Sun or other Planer is found by the ligne inthe 
head or foot, and the degree on-the rightfide, if the figne be in the foot, or 
on the left fide if itbe in the head 2. for the common angle gives the Decli- 
nation ſought, if you have reipeR, to your Plancrs proper latitude aud the: 


pro pproporrens - 
For x wple : Suppoſe the Moon were in 19 degrees 56 parts of Leo,, 

and her declination were required, having North latitude 3 degrees, Her 

Declination in that latitude, in 19 degrees of Loo willbe found 18:02 


In 20d It is . $7-7% 
| ' | - .Q432 

hen if one degree give 0.32 1+ {, (350514994 
What | 0.56 1.7481880, 
They give 18 fere 12533374 


ch being Qed from 18.02 becauſe the Declination dath de= 
creaſe , the Moons Declination will be found to be 17.84. 


1% 3 P 2s. 4295 34...{ | ( 

The Right Aſcenſion by the Table following is. had by the figne in» 
the head and degree n the left de, and inthe common anghe is the Right: 
Aſcenſion, 

Examyle, The Right Aſcenfion of a Planet in Aries 14251, and-2: 
degrees of South latitude be ſought, | 


Rio! 1 3 Degrees 12.73 
oo Aicenhon of 12Degrees. 11,82. 
iference gÞ 


91 I.95904T7 

25 L.3 97940” 

1.3 $6g3t 3, 
Which, 
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$ _Y + 0.7 =O o _ 
*C.5 
= , 
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Which being added to-11,82@he R.aſcendion of the poine ſought will be 
£3.04. 1 3: 4 3% \ dv 

\ Bur ifthe R,aſcen, of the point ſought by in Southern fi ou muſt 
oh hoes theench found in the able. tt you have A T 
R.rfcenf. of 12: deg. 25 parts of Libr 4,urith ewo degrees of North c 
by adding 185 to the former arch wilt be 192.04. C4 


Preceyt J. G p 
The 2kcenſtonal difference of any part of rhe Zodiack is found by the 
d-prec of declination in the befe tidde, and rhe drgrec of the Pokey clevation 
in the head, the common ngle'gives the aſcenſiomat difference fought. £x- 
ample, Let a planets Declinatzon be-4.47. whole alcenſfional difference 
= tought nndertheeleration of 5 2 deg. The afcenfional difference in thar 


Elovation anfwering to 5 degrees of Declination is 6.4 3. to'4 degrees is 
e173, there difference is 1.30, Hit LEI 

Wone degree {es * ate 
Give 1.30 | ee © | "W.2079437 
What ſhall 43 * \'1,6774684 
Fhey give fer .7474117 


£6 fore 

Which beingadded to 5.13, the aſcenfionat difference of the poine fought 
will be 5.69. Precept 4- Ws / 49.hajt 

Fhe oblique aſcenſion of any part of the Zodiack is found by the ti 
and Fas a the firſt Colunui 1n the kefehand], andthe Pots Elevarng 
on the of the Table, the common angle will give you che oblique. 
Afcenhion fought, ; | 

Example. Letthe Oblique Afcenſion of Virgo 0g, 23. urthe dlerati- 
on ol 42 degreevbe (ought; I char dlevatinn; LCM 


The Oolique Alcenſion of Virgo ro degrees 1s 15987 
Firgo 6 degree 1s. ' 155.8a 
Their Difference _ 
Tf 4 degrees 4.00 943979490 
Give 4.07 __  ©,6095544. 
What ſhall 3023 - An ' 05091035 
They wwe 3.28 . (- agg tio 
Wh added to 15 5,80.the oblike Aſcenſion ſought will be 1 59.08 
Precept F. 


Thefe rhings premiſed , the Right Alcenfionof M.C , aut chereby the 
Mid-hewverric {elf will ealily be found for the Foures fram Noon (codyeits | 
ediyts EquinoRtial degrees, by the tavle for that purpoſe)being adtadtv © 

4 (the 


Cr 


ts a0 Ride Ano o mike 36 v 
which in the Hrewof Ye Ya ik | 
ven, ge I Ih 


"Let Smbe ing o7 parts of on we 16 Ger ” 


Thie Suns Right Aſcendion in uh | 
Rae Alenonts 5 deg of T0 


Aſcenſion, their LN 66 reg —_— 
22.80, ihe Right Akenfm of hs 


cheTable of ASME of Hy $A opvrTu 


ING 

Et 
Il is 103,66, Er 1 ret ng is 

2 Hoults 195.46, 3 Houſe is 222.f. 

The Poles of Hlevarianabove the Circle of Pafitien of the Akdadene is 
always the ſame wich thar of the place, for which the figure is ereRted, the 
Poles Eleyarion for the 11, 1242 and 3 Houſes you may find in the Table 
for that purpoſe annexed to the Table of Oblique Aicenfions, 

Example, By that Table under our Eleyarion of 5145 3, the Poles Ele- 
reds Cine Kion of the —_— 
che Poles — 12 and 3 Houſes is 47.4 

Now then to find the Cuſpe of the 11 Houſe, es 0M; Aſcen- 
fon thereof, 102,80, inthe Table of Oblique Aſcenlions an{wering ro 
32.18, of Eleration,andthe point of the Ecliptick anſwering thereunto is 
Cancer 24.93. 

In like manner,if you look the oblique Aſcenſion of the 1 2 houſe, 32.80 
under the eleyation of 47446. the Cuipe thereof will be Zoo, 35346, 
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oblique Afrenion of the Aondere 16 CON.  "N 
Culpe thereof will be Virgo 1 7.94. Sin 
iy; ſecond Houſe 192.80, under: 
the Elevation of 32.18, Culpe th cory ed Houſe, 222.86 
"Opt «ny 5: ill be Scorp; | 
6 oules, are in the Ds and parts of the Long 
rec * Oppol 
The Poles Elevation above the Horton of a Star is found by the d 
ſecond Column of the right hang _- 
thereof be North under the 
of the f che 


in a ftraight line 
double proportional 
Elevation above the Circle of poſition, 


Chapter » the Sun is in Firgo 


. North aboy 


degrees 
, nnmber to be $3. and 
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Aſtronomia 
BRITANNICA: 
| The ſecond Bock, 
7 4 of UNA 
Of the year Civil. and «Aſtronomical. 
He Alcitudes of the deny er a to find their places in 


the Zodiack, hath been already {hewed in the Doltrine of rhe | 
Spbere & thence their anngal or od; ey : 
be ut how:to flare 


ther with their middle morids 
them ſo cxaQtlyas that we may thereby find their rue 
rent places for any time required,is that which many have cndey 
none have as yet found our, at lealt not ſq, as thar theix places 
their rules , exactly agrec with obſervation, nor was A 
brought to thar perfeRion in which it now ſtandsbuc by degrees, and al: 
there hath been very much done of late towards the ing - 
theres}, yer (hall it nor perhaps come to its full Acme in this our age, That 


Motions, that their annual revghitions may.be kndwny. the time of rheie 
entrance unto one andehe ſame point of che Zodiackalen indwers years 
by obſervation muſt be given, wah a canfiderable unccrval of time berween 
thele Obſervations. | | 

' And becauſe the Obſervations;aken in any one Meridjan ( that are as 
yet publiſbed)are nor lufficiens for our one purpoſe we guſt of neceſſiy 
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ey uſe the obſervations: made in diverſe places , but the 1greivall of time 
berween thoſe obſervations caganos be had, unl:ſle we can'tedi'ce the time 
of an obſervation madg in one account to the l:ke tyne an agother ; Al- 
though the peridicalf revolutions theiefortof the pliers Ire the onely 
proper yeares and firlt in nature ; yetfince the cuyi} yeare 1g every nati- 
on 1s fomewhat diftgrent fydn thens, we will irft ſhew the Hugntiry 
that in molt.nations, andhaw to Teduce the day of the montth given 
one accont, to th: correſpondent time in another, 

The Civil” yeare then , though ut doth not. exatly _ ». yet hath 
it ſom? proportion with. the motions. of the Sunne or Moone 1n eyery 
nation ; Twelve Moones or Moneths is the common mcature of the 
year in Twrkey, in eyery moneththey have 29 or 30 dayes, in the whole 
yeare 354, andin every third yeare 355 dayes. The Perſians and Egyp- 
tians do allo account 12 Months to their yeare, bur their months are pro- 

joned to the time of the Suns continyancy in of the 

uw their p*ar therefore which is Solat , -there- are alway: 

Andihe Jolie jeare, which is the account of all (bt d&h9!: 
ferfrom th: other dntly in this, (thar by reaſon of the Juns exceſſe m mo- 
riont'aboye 365 dayes ,. which isabowr 5 hours 49 mines) it hath a day 
intercalated once 1n 4. yeares, and by. reafon of this intercalation it j8' 
more agreeable with the morion of the Sun thet! the (former , and yer 
here 8a confiderable diflerence berween thetn, which hath 6ccafioned the 
Church of "Rewe to rixke ſome further amendment of the Sohr year, but 
hath notbrought it tothat exaneſs whith is defired, nor will (as istobe 
feared)be over-haſtily brought ro that exaRneswhich it mighrzaking theſe 
accyunts therefore as rhty now (tand, if we will reconcile that diſcrepancy 
thari« betweenthem, there mult be ſotne brglnning appointed to eycty of 


tha act and that beginning mult be referred ro ſome one.as ro the 


The moſt hatural beginning of «ll accounts , is the time of the Worlds 
Creation, bur they who could not attainthe Worlds beginning, have rec- 
koned from their own, as the Retmanes , ab wrbe condita, or from ſome 
great name or nouble cyent;ſo the Greekyaccount from their Olympicks, 
and the Aſſyrian: from Nabdnaſſer, and all Chriſtians from the birth of 
Chrift, the beginning of which ard alf ocher the moſt notable Epochaes, as 
others formerly, {o we now have allo aſcertained to their correſpondent 
eunes in the Julian Period, which $ caliger contrived by the continual mul>- 
tplication of three curches all. informer times of good uſe,& rwo of them do. 
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remain; the Circles of hacer dT No 
m—_ the Sun 15s a C topp ea nA+-25 time the Sunday 
wakesall the varieties that it can have by ont. the Aſk, Es 

and the Circle of the Moon is rag dare. I9, years, in whic 

time} though not preciſely, the Lunarions do recur; itis calkd the ( 
Number, and was made Chriſtian by the Fathers of the Nicene Council, 
as bei ig alrogerher neceſlaay to the finding out of the Neamenis Paſche- 
tis, wpon which che Feaſt of Eafter,and the reſt of the moycable Fealisde- 
pend, The third Circle which now{ctves for no other uſe,then the conſtitu- 
ring of the Juliar Peried,is the Ranedn [ndiftion,or a Circle of 15 years,for 
if you mulciply 2$rire Cyrle ofthe Sun , by 19 the Cycle of the Moon, the 
produt will be 5 32,& this by 15, the product will be 7980 the number of 
yeats inithe Julian Peyied ; whole admirable condition is to- diſtidguiſk 
every year within the whole Cucle, by a ſeveral certain charaQter,the year 
of the Sun, Adoonand Indiftion, being never theſame again until the revo- 
hition a: an pn a gon about: this Period, the Authour fixed in the 
Tohw,or eternal Chaos of the World, 764 Julian years before the moſt re. 
puted time of Creation'; which being premited , we will now by'txa 
ſhew you how to reduce mn years of Forreigners to our Pn ues 
the etdoi 
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i Example, 


I delare to know at what time in the Turkjfh a6count of 
1649, falls. The work is this Vn ow 


The years coripleat are 1648, and are thus curney i anto Dayes. 
table of Dayes, and Decimals of Dayes in Julies Years, . or 


1000 Julian yeares give dayes 365350 
6o0 yeats give p.7 219130 
<9 years give ths / 14619 

8 years give avi vs 2923S 


Dayes 
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600 Fulan years give 
20 years give 
x year gives 
fane Complear 


Dayes 


990 Twrkjſh years gives Up 318930 
; There reſts 56142 
T50 years gives #1 bh: T3155 
There relts Beers 2987 
8. years give. Iv” 2835 
| There reſts "In 52 
Ginmad: ], gives 198 
There reſts 4 
* Therefore the 5th. of June 1649 in our Enghſhaccompt, falls in the 
Turkiſhaccomps, in Re WE et , or their Hegwe,1058, the 
4th. day of Gianeadi 
2 Example, 
 Fdedire to know upon what day. of our Biliar pr, the 23 day of the 
moneth Phermeathi in the 1912 year curranc of the FL/iaw nccompe 
fromthe death of eAlexanders 
The beginning of this 


Now becauſe the Turkiſh account 
623, convert theſe yeares into dayes 


begun 1 Fuly the 16, Anno Chr: 
0 thus 


219? 50 


E 4 is from the inning of the Juldan Be 
n10d in complear dayes,. - Fe *gt 
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ro00 Egyptian years give 
900 yeares give 
IO years give 
I g1ves 
P hb compleac 
Daycs 
The ſuwme 
6000 Julian yeares 2191500 
: There reſts 109645 
300 yeares give BT... 
There reſts Xx:4M 70 
April compleat | 59 
Ce ewww_wC WG mmm 


F There retts- _ 

It therefore fell out in. the yeare of the Iulian period 6300the 1x of 
March, that is (ubrraRting fromthat period, 4712 in the yearc of (hy;ſt 
1588, He that underſtands this may by like method conyert he yeare,, 
- of other Epochacs into our Julian yeares and the contrary, 

Next to the tables which concern the reduQtion of years in general, we 
annexed tables for the perpetual finding of the Sunday letter , Golden, 
namier and EpaQt in both the Old Julian, and New Gregorian accompty: 
with the fixed and moycable Feaſts, and a Catalogue olfome famous places. 
_ en ecogady: by —_— in Rn 9908 Lodow trop of Lone 

*, WROIC ute 13 10 OOV1IOUS TNAt It t little exp 11; Yer to. tage- 
away all difficulty we have added thicſe direQions.. 7 

The Cycle of Sus, Sunday Letter , Golden Nung$er and: the Epat ins 
both acconnes aroſcragainfithe yeare of our Lord, arid when thole years: 
are out, they may be renewed, againe as oft as you pleale,, thus for th> 
yeare 1656 the Cycle of the Sun 1513 , the Sunday letrers in the Engliſh: 
account are FE, in the Gregorian B A th: prime or Golden number 
in both 13/44 the Epa inthe Þh acc ompr is 14'in the Gregorian q.. 

And now to find the moyaole Fealty feekrhe Exglsh EpaZ, i the fuft . © 
Columae of that Table rowards the left hand, andthe firtt F that follows: * = 
wall ſhew youthar the 3d, of February 1s LX.X Sunday ,.the wie 

» 


Eo | 


brx#ary L'Sunday;8 the 20th of February Aſhwedneſday8the firit E that 
follows will ſhew that Eaſter day is the 6th, of April,'Aſcenfien day tie: 
15th. day of May, Whitſunday the 25 of May, Corpws Chriſti the fitth 
of June, Advem Sunday, November the oth, BTK 
Zut in the Gregorian, the Epatt and Sunday Letters mult be fought in 

th2 firſt Columne towards the right band, ſo ſhall the Sunday Lerrers B A 
ſhew the Fealt of Eaſter to be on the gth of their April, and the relt as ja 
that line they are ſet down. 

The fixed Feaſts, together with the Week-day Letters , are {etagainſt 
th:ir proper dayes in every moncth of the Julian year, knowing therefore 
th: Sunday Letter, you may eaſily know upon what day of the Week any 
Fealt or day of the moneth ſhall be. 

The Catalogue of places doth ſcrve to ſhew th: height of the Pole in 
thoſe places, and the Difference of the Meridians of any place in the Ca- 
ralogue from that of London, The Letter S notes that the diltance is Weſt- 
warsl, A that is Eattward, the figures under the title of Time are Hows 
and Decimal parts of an houre,, the Earth or any Starre comes {ooner or 
later rothe Meridian of that place then that of Loxdox, 

It che tirye of a Lunar Eclipſe then or other appearance be given at Londoy, 
afternoon 8 hours, 23 parts,and the time when this happens at ranibarge 
be inquired,chere is found in the Catalogue for Kraniburge © hour $3parts 
A, ifth:refore according to the letter A , $3 parts be added to the time 


given'n makes g houres 06 parts for the time at Kraniburge, But if the 
ume of another place be tobe reduced to the time at Lowdown , the diffe. 
pli 


Fnce 15 to be applic withrhe contrary title. 

- Avd that th:ſe ReduQions whethzr in time or motion may be the ber 
ee compared With thoſe bookes that are written in the old Sexap 
form2, we have addeg tibles for the ready converting of Sexagenary parts 
meo-Decimall and tht contrary, the firlt of theſe tables is for the con« 
verring ofthe Minutes and Seconds, &e. of a Degree in motion ; and the 
——_—_ pets ofa day'in time , an cxample in cach will be a ſafficieng 

anon, 1 FT 

 Lerit be tequired to hnd'the Decimall anſwering to 39' 25” 16” 57” 
ro” in eixion, #5 Fae 

| Iruthe firlt page of the table I find! 39/127 which is the neareſt lefle, 
and 62 anſwering th*reunto, and in the third columne of the ſecond page, 
n the top of the page 1 find 1 2, in whichcolumne I find 25 ſconds ad 
inthe fixt aug laſt colimne of that page right againſt 25/7, I find thisnum- 
þcr 36111111, which being annexed to 62, The 
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The Deriniſt of 34 minutes 25 ſeconds is - 636tt1itr! 


Andrhe _ 16 thuds | 0000740741 
The Decinall of 29 fi fihs 0000000373 
———— ———_— 
Their fame 62368560$3 
is the Decimall ſoughe | 436, wo, 
» + 2, Examtle 


ing if ic.be xequired fo find the Decimall” of $ hours, t9 minutes; 
$ "= og thinds. 246 14 fourths, 9 fifts. Inithe firlt columne of M furan, 
tituled, of T able to.comvert: the bowry and minutes 'of 4 day into Dici«- 
mall, I find 7 hours 12 minutes, and | .— the Fagors vere arty, 192 og 


then looking che 123 minures in the I calf mine 
ward a 0 + manga I k 8 hour pn ts 
lamne- agamlt $8 houres 17 minutes. L 

a5 1388809 en Iharctare, - is Ar 
The Decamall of 8 bours 17 minutes 1s 1451 38889. 
The Decimall of 8 ſeconds g21 
The Decimall of 5 thirds *0c9645 
The Decimalibf rs fours | & | 
The Decimalof 9 fitths 
'Theit aggregate | | 3452324852. © 
I; os decumall vo | Res Ty 
To the parts of a degree ag motiothor of's y in time anſwering to! 
any Decimal given, >. 6 contrary worke to the former; IS 


Example, A 

As if it were rt ired to figd the is wh 6 degree an(h 

623685698; , ; reg figures 6f this DecimalF are 62 which pee 

in the farkt page of the table give me 37/12 and6 

from 6236856a8z » the remainder will be. 3663608} - 

ſought in the laſt columne, my neareſt pumber is 36721 x Shwor rir. 

gaualt chat nuagher yndet 12 inthe top of the page Io 19 | 
37. 25” are the parts of a degree hr = ce 

it Lak aud find he thindsfounts andfihs, from. THT 

361111 


+ 429973: 
Which being ſought ks Decimals of the thirds -ght me 1G. 
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 tthiril, and.chis number to be ſubtrated from ir 7407473 2hdrhe remain 


Yer 004221 being ſought amongſt the Decimals of rhe fourths gives me 
5 fourths, and this ttrwke nated from it 3858, and the remain- 
der 373 ſoughramaongſt the Decimals of the fifchs gives m= 29 fifths, and 
{o the parts of a degree pt4eT'> the Decimall given are 37 minures, 
25 [:conds, 16 thirds , 11 fourths, and 29 fifchs, Thus may you alſo 
find the parts of a day in time anſwering to any Decumall given, 

The nextthing to be done towards the finding of the annuall reyoju- 
zions of the planets is to find theirentrance into any point of the Tediack 
deſired, and that may be done thus, Having the place of the planet taken 
by obſervation before and after its entrance into the paint deſired, fub- 
traft the obſerved place next before fromthe obſerved place next after, 
and the remaind:r ſhall ſhew you the __ motaon' an{werable to the 
tim? between thoſ: oaſervation , ſubtract allo the former place, fromthe 
place ia the pointdcfired , and note their difference: for as the former 
remainder, thift is the apparent motion between the obſervations, is to the 
time betw2en thole obſervations : to is this difference, to the time berween 

the firſt obſeryation, and the planets entrance into the point defied: 
thus we are to dea) with thoſe obſervations that we our ſclyesſhall make, 
butone mans age not being diltance enough berween the obſervations 
from whence the middle motions may be ri ſtated , we mult take 
lome olervations upon trult ; and find the middle motions by compar; 
the oblervations nds in former ages with thoſe of our owne , of the Sun 
or Farth cake this Example one " 

The vernal Equinox obſerved by Hypparchas in the year fromthe death 
of Alexander 178, was eMechir the 26 day, and 95833373 , that is at 
L5ndon 86746111, And the veroal Equinox obſerved at VUranibargeby 
'Tyob11588 was Marebthe gth.864583 33zthat is at Londew $298 61 11. 
And that the interyaY of time berween thelz rwo vernall EquinoQualls 
amay be known, the g of Afarch 1 588 mult be reduced to the correſpon - 
denerime in Egyran tons from the death of Alexander ,which accor- 

Ling to the former direRions is thus, 

-- The Chriſtian Era began'in the q71 3 complete yeare of Julian peri- 
od, ro wich 5$ being added, it makes 6 00 from the beginning of 
the _ _ therefore ro thE rx of cAareb 1588 there are dayes 
8s tollowecth, 


600 


9... vpckg OE. Sniwene * | 
"The (Ari Hlezand/1 jus th 13 of Noeawdtia 439 
oe Sola gennd 2 cy Oe 

i” 
Otter 
Dayes 


There 
Therefore fin 2 Ry Fence 
x91 2 yeare of the dire Annes 22 ag 
ſpace of time w 
There are dayes 
And from the death of Alexander to? 
the 26 of Mechir 178, there are 


Sek: __— 
64781 86748138'=- yoo 


erefis 632964.96240004\4\z 
© And in this came the Eagth or Sun hath gone 1733 circles, #ngilal 


can motion for a year or 365 days 
exo inajae, ie Guah germany depots 
wr the == is 359 d to. -7$1 1.436636, A RD 
259 deg. 45 minutes , p-* ſeconds , 1 third IFfounks, 
mean motion for a day I fay , It 365 daycs gives 359 degrich, 
A ooteack ſhall one day give ? 
. And the anſwer is 0.9856469743, That 1s in Sexagenary number? 


59 minutes, 8 ſeconds, 1g thirds, 44 fourths. 
ine dons fax the dl motion of the Earth or Sun;rmay 


kudamier the — — 
£110 7 8 CH A, 
T3 ry: the figure whicirheptaTr; deſcribe in their Motion. 
ſhewed in the former Chapter 5 by what ththn tic rinks 
£- eriodicgh. reyvakfions of the Planers « —_— 
with their m:an or equal motion, for any part of; x revgluace 
bh ich hee man of eel you,how by thoſe equa] hd 
or apparent plaeiiau - Bultfiwe can neyer hope to find roy true and 
Phenomenon of the abbr! na , unleſſe we firſt know cþÞ. 6guae ap 
web ond he collefedfrom ſuch afte&ions, as 
og ont "obſertds all ages found tobe properans natu- 
TE = = retignaly collected fromthem, 1:4 9:62y 4 
4-1 wk motion, in one onely line, ane 


: Park = are IR ant and prpeoalabajbl been. « confirmed: 


; 2 And therefore th:y; muth mee weeds be regular, their motions mult be in 
2&@cc> riome aber tance the} magons: 
etilbnat with is: WITT PIN N79 

3 Their =Y motions-mult have ſome lace aligned (nhichwhe plat 
aperedally behold) to be the beginning of chis equall mayvaye; : - . 1} 
' becauſe the apparent plaar of abhnecradenby oblarvanian,,. as 


& DOSIONN, th kit 
ole of this nal ua arent motion mult be referred to = 
21'S GENTELX 


All ares) ne deb bo nn 
54: therencer of the workicxnabr be the CR cence of. whe A 
wmn. Hh ne umn ve wiachthe EI roar. __ 5 


_— EET nes 
yrocogericy maroon 


Payment ere rr 
urheti Sian bomeecrmcy Squid rwydoord higvavedd, 
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IF velocity i bo4i's: [ 281 enareet; 
fant ings the rw un e0prrp ag motgdus' of: 
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ger of the world, and: theline of che apparene motion; nat cont 
[eng er ——— ics , and therefore that So = 
extentricall rom. thoſe ciretes of apparena-menion y gud (o 
all the of apparent m2tion may proportionally! ,anfwer to allthe 
nn nn AO 
5 
a ne us diftance from the ceneer bend 2 "6 
Cie ch:(e circles of middle notion mult be pa 
ing one anothec. is 2 contirmed {crigsand-are nog'0ne! anogerand 
that the apparem mation muſt inthe-farcbet- {yen a $0.che-Jeaſt 
cizeles, 8 in the acareſt diſtance fromthe cemer of the world tothe greateſf, 
ahere is none bur. a ſolid Superficies that.can be capable of thoſe greater 
ps rar : And ow ws 7 ac pear whe he, as that 
the repreſent theſe affect;- 
SS me Peale doth Demaoſtiars, and tor a 


How tw weybe'ſo baus to tn as ded Tri 
Engr: + _ 


bt wedio: {a5 cok Fran NE Fours 

© at Y,rothe Axisof th: Cone AI, draw the line ory or red 

MT eller op he og th nnd I ap 
commu jy - 

RV Abe Ved nt - 

eFion-at X, d:aw the line V X Thin B eweE en are the 


right lines E K and YT equal, and EA ey 
i Pe ALT thelines V F, K llel to 

; fo (hall oe (aeees wh Zandt The ecauſc the 

t Tint A'T bi ad jp Cpu BHS: being con; 
RM ePand QbekeFKond V Qihelibe commined berptachs 
patalick FV and SQ, and becauſe the lines E Kand D. Q are contain» 
pv SD EHIRG Q; andthat E 'X and X K arc equal 
thy tria Dand QUKX ſhall be like and the fide proporrionth, 
kitSEXto XD DHAE WAY, hatbs DEGREES 


A 


and X Kare equal by confleiticn? and Hort XD and X Kare 
eo ET por os” | 'd > ſhal)be 
equal alto, And becaule HM 18 equal to H RA HR paraltel co 2 X.there- 
fore as H Rte H FAA meg vg poecnns ther- 
fore X Mto XE, fowXZ to X D, revthp at's eau - 
fore XE and X:Dare equal," | BE. | 

cquil alſo, And becauſe 2 > 


asAZ to ZV fosED DV, and allo as A woZT foisK 
QT, and the r1 ATV is: EDV, fois 
AZTtoKQ T:iand becauſe V Zand Z I are 5 SAID 
both , Oe EONITCEme AE andEDVeoKQ 
nears —oaury + » & array Po T Cues DV 
are if dV. and. T addedtoDT 

VT Aur jak” 7, ur —® CK 0d ou 
V T and E K are equal, as. was tobe pr 


And 67 if this ng Cone be - hreugh the Pa og line 
EK,s ure oe wc fetias as EM fr 
axe of pon Re Mato Hr oh ft og uw 
ForV T toEK, and E K bifeAed 1h Xy.ahe ri 
fine X O bang equi B hall be the wn Joe diameter inthe 
lips E K,becauſe it is perpendicular tothe line E K im the point X , and 
rachech to the cxcremitie of the plain V O T,andi& js ala mean pro- 


; 2 
45 of + 


yorcioallbermeen V XandX'T, beconſe zaves the ling VT VT ares | 
Sony ine X, Sn = 0 D neg w_ 

a V re reQangle VXT 
as ty wt er pore of TA. equal to che (C of Z Y, 
and the ( 7 zZY Os «A _ (quare of EX, becaule 
LV andEX are equal, and therefore the { EO ZE ſhall 
be equalto the ſquare of B X, burE X is the gre reſt ſemidiamerer , X 0 
che leſſer; and the ſquare of Z X or M the diflerence berween the 
ſquares of EX and X O, and therefore M X ſhall be the diſtance of the 
undilique point from the center X, and M'the umbilique which by 


Fl 4s placed inthe Axis of the Cone ABC, as was to be 
prove 
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Latte chad morn /planer therefore be about the Axis of thit 
Coneih byiand; the circteswhick ace i between 


E monary rage. cemerzeſi}oſe citcleublan the Axivofths Cone, 


and nee ctuters Jet,choplancrs beiconenaved wo. naeqal regs 
in c | portions of tine , but the rex'me off appayen motion * 
; kevbe the ocher umbilique ar H » tho place ofthe- Sem (ifitvre 


Gppate himaceading | 20Lame" News 'wobe the nd) > 
W acid. )-Then wth Bobeko ar pure tht Surat 8 » the 
Periholcarratereareſ@pice ar-K-  * 

And now whate the planers deferibi hat bo rai 
ved about the:Azns obthe Cone genre urns amet? motions they , 
ſhalt have » quadrant abonceha Cone, when ye whey ſhell wane of ® 
quadranrm the by.the -of 'NENy rd flat 


bonurhe/peint V, Which peim & uithe cirele'B NG, and in 
analicherighthae'M Yowbichadrawn from the cemeer of the entle F'G, 
is rar right angles, upon the Duameve13 bath of ns own eirele Þ'G ard 
of the Elbpfis & K,, and: cunfequen dy theangle F Mt Y isa right angle, 
ad therefore the planes ſhall move'go-deg; of middſe motion adourrhe 
»zis:9f>1h2 Conewhen they come 2a-Viy buvin the BY aPnot 
move fomnuch byrhozmh Y ©, 'ovthe 1h MX, This iy the 
mycand natural} thypochefis mz y thus appeare, beeauſt 

1 The planers rbusddeſcribe-one oneby Line avout theaxivofFihe Cones 
intheir equal conltaug and perpetual,morions, - - 

2 Their motions thus are regular, though not ina perfect cicck,yeri 


"7 Thr note ie i + heyhmng ages et one plate Ax 
14 E._? 
is. in the Azis-aidGoney s 
4» 5 The one io We ir A PE Hs 
2 the centes the Zodiac... 6 And chewhole inequality berween che n1d- 


2 ao moriply 5unccn ws wihbigque pants bd andth. m 
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phetionat E to the firſt quadrant are 


K, the g = 


1 And laſtly, becauſe the circles of middle motion, FG, V T, &c. de 
increaſe from the Lphbelion tothe Peribelion, 8 that the Planets notwnh- 
ſtanding make equa] in equal portions of time about the axis of rhe 
conextheir motions in the Ellipks do 1ncreaſe allo from the Aphelies to the 
Ferihelis vecauſe thelc greater angles are ſubrteded bygreater lanes in grea- 
cer cuclegby lefler lines in lefler curcles ge becaule the lefler cucles are pla» 
ced towards the top of the Cone ar A, Sc Aphelion at Ethe greater towards 
the baſe and Perihclion at K., the motion in the Elliptis us lower abou 
the Aphclhion and ſwiſter towards the Perihelion;z And thus the middle 
motions are not reckoned in one onely circle , but in many parallel cir- 
cles comprekended berween E Dand P K , theſe circles are containedin 
one plain Superficies, and by th:1e-Circles the planers deſcribing an Ellip- 
{is doe continually paſſe, and yer they ate all of them excentricall in re- 
. ap the figure which the planes d:icribe , as-was before 'required/ 

then there js an admirable Harmony between the motions of the 
planets in this figure , and their motions in the heavens found by obſer- 
vaiion ; provably therefore we may conclude that the figure which the 
| Plancts deſcribe untheir motions is an Elliplis, | 


CHAP. 2. 
Of the Lines and Methed to be uſed for the finding of 4 Planets true 
| longitude from the A How to hin ens. 61 
HAring reſolved upon the figure which the Planets deſcribe in their | 
motions , we come now to thew you what lines muſt be draven , and 


method uled for the finding planets true longitude from the any 


——_ - 
— i. 


- uni ender thereurits , we will thew youTfithe orvierel 
» EI: | motionsupon a plane, As ro thr 

: We Hor rr, Ppt ye an, x 
bout the cemer of the Spheare of the fixed Starres, and hath no cixculac 
monon barcerxrall onely. | 

2 Thar the Earth is one of the planers., and with her annual morion + = 
bout the Sun deſcriberh her Orbe berween the Obs of Afar: and Pome, 

3 ThirtheMoon is moved aboutthe Earth , as her center, amtfo in 
Her anreall morion-hach retpeR both ro the Earth, amd to the crarer of 
the Earths orbe the Sen. 

4 Thathe Orbe of Fewer ts next under the Orbe ofthe carch, and the 
Orbe of Mercury berwecn the Surr3e the Orbe of Fexaer, Next above the 
Orbe of the earth we ſuppoſe the orbe of LAſars, the Orbeof Japeter next 
»bove Aars , 2d the Othe of Farare next to the Otbe of the fixod 


Stars, | 
According to theſe <d principles, we would have immediancly 
hewed the method of dculari burthar the Mechanicall way of draws 


ing an Ellpfis , dothif nor demoftrarr', year leaft illuſtrate thatmerhod, 
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An Ellipfs by the helpe of a thread may be mechanically made thus, 
ficſt | Ah be line 4 that length which you would have the __ 

Diam:ter tobe , which tet be AP, and from the middle of thisJine 
- atX, ſer off wich your Compaſſes the equal diltances X Mand X H. 

Th2n take a piece of thrid of the ſame length with che diameter AP 8 
falten one end of che thrid in the point M,and th: ocher at H& with your 
pen extending the thread thus faltenedro Ati om thence cowards P,keep- 
ing the thrid itifte upon your pn, draw a line from P by Bto A the line 
ſo drawne ſhall be an Ellipfs, in which becauſe che whole thread is equal 
to the Diameter A P therefore the rwolines made by the thread in draw- 
ing of the Ellipfis mult in every point of the Elliphs be allo equal to the 
fame diameter A P, they that deſire a demonſtration thereof Geometrie 
cally may conſult with Apollonime Pergexs, Claudine Mydorgins , or 
. others, in their treatiſes of Conicall {eQions ; tur our preteur purpole 

this is ſufficient, and from the equalicy of thoſe rwo lines , with che 
Diameter, a brief Method of Calculation, is thus demonſtrated by Dr. 
Warde\ 

Let ch: line ME be equal to A P,and draw the lines H B and H Exthen 
in the plaine triangle M H E, having the ſides ME equal to the Dia- 
meter , and MH the diſtance of the umvilique points, with the angle 
HME, theangles M EHand MH E ſhall be giv:n ali>, bur the angles: 
BEHandBHE are equal, becauſe the fides BH and BE are des, 
conftruction, and theretore if you ſubtraRt the angle B EH froni the 
angle M H E, there will remainethe angle at the Sun M H B, which isa 
planets true longitude from the Aphelion or the equated Anomaly. 

And of theſe three things propounded to be oven, the (ide M E 15 by 


eonſtruQion made equal to th: Diameter A P, how the angle HM E. 
= the fide M H mult be had ſhall plaincly appeare by that which fol- 
wes, | , 


CHAP, 4. 


Of the proportion by which the motion of the Planets doc increaſe 
from the Aphelion to the Peribelion. 
Hough the equal motions of the planets areto be reckoned (as 
hath been ſaid ) in diverſe acillel ciactes about the Axis of the 
f Cone ,; whoſe diameters muſt Rill increaie fromthe rop of the 


—_ Cone at A,to the baſe BC, that the motions of the planers in 
; pls may encreaſe allo ; yer inthe calculation we cannot conveni- 


ently 
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fore it muſt be proved, that the argle compreherded hs. the lincs 
drawn from E to thar point m the diameter of the Elliffis which is made 
the common ,Center of the Cucles of middle motion, and ficm that 
Center to the planet in the Elliplis , is alwayes equal to the angle 
of middle motion , compreherd: d tetween the {cmidiameter of the pla« 
nets proper cucle of mzdcle motic and the line d1zwn ficm:ihe cencer of 
that circle tothe planer in the Elliplis, this Bulraldas takes for granted, 
and Dr. #ard doth thus demonſtrate, 


FMG is acircle of middle motion whoſe center is in the Axis of the 
Cone, and in the umbilique point of the Elliplis M , but a planet being 
an the F{lipfis at R the proper curcle of its middle motion 1s Le Qand the 
angle comprehended by the Radius of thar circle L g, and the line drawn 
from & the center thereof to R the place of the planer 18 equal to the angle 
cmppoptn EB yak line E Mand _ C— apt 1 

e Ellipfis, for thus there are made two r1 es 
and & HR in which the (ide H R is HEE both, for it 15 ſetar right 5 
angles in the Elliplis and un the circle _—_ , and the ſides MHard &H © + 
are equal by what hath beene alrcady ſaid inthe 2 Chapter, therefore the - || 
angle R M H is cqual co theangle R & Hand by conſequence R & Land 
R M Eare equal alſo, but the ang\e R & L is the angle of the middle mo» 
tion of a planet from the Aphelion, or the argle of the ſimple excentricke 
anomaly , and therefore the angle R ME is the mean anomaly alto, I 
whoſe complement to a (emicucle isthe angle ME H ua the Duagramot x 
the preceding Chapter, L 2 When 4 
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'Whiehi« Planer therefore tſcends from toR, the angles atHhe mais. of 
the'Cont, ar at M.che umbilique point of theBllipfis do alwayes inereaſe,, 
and therefore the meane'anomulic is increafed, for the anghes of ts enche 
Equant.do anſwer to more degrees at the axis, andrhoſe angles allo, arc 
abwayes. degrees or parts of greater circles, and therefore the planers in« 
creaſe inthe Corfeneſle of their motion in ſuch proportion as. the cireles,, 
Diameters, or Radii of thoſe circles equant do increaſe, : 

For Demonſtration whereof let the line E 4} be made parallel to the axis 
of the Cone, then ſhall the parts of the ſemidiamerers of the circles equant 
comprehend:d between thoſe parallels E 4 and A I be equalto the femi- 
diameter of the leaſt circle E O, andthe parts intercepted berween that 
parallel E 4, and the fide of the triangle A B , ſhall be the proportional. 
excelle aboyc the leaſt motion in E ©, 


Brad the-mean acceleration is in that circle equant whoſe plain parallel to 
=} baſe ofthe cone doth paſs by rhe center of the Ellipfis an IS wh the cir- 
COP T, for ſeeing thar MX & Z X areequal;as aWo V D & Z X,V D+ 
- 4 needs be the difference berween the ſemidiamerer of the leaſt circle 
- fark the middle circle VT & che exceſs of that ſemidiameter,above the 
(as CO of the leaſt circle, mult be equal to M X or the exeentriciry,. 
wats diftance of this circle from the Aphehon is go degrees, and may 
ied the Diacentrick circle, and is the Radius of the circle of the &=- 
__ anomalic E X And the diftcrence between the ſemidiamater of 
WW, + andthe paralle} circle «K js alto equalroM X,forasE V toE o10 


w 
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EX0 BE, and: 
E Xisthe halfe of therefore V D ſhall be equalto ».Y or to 


EK, the: 
halfe of , and therefore @ Y is alſo equal roM X, when a planer- 
therefore is in the circle V T, it 18 (wife in motion, and is in the middle 
berween the ſwifteſt and the ſloweſt morion,, and becauſe that middle ac- 
celeration of the planets, is. the acceleration in a quadrant , therefore as 
EX toVD,ſfowsE Mto Ge, Thatis, as Radius to the excentricity,, 
ſo is the verſed fine of the diſtance from the Aphelion, to the part pro- 
portionall of the planets acceleration ; and therefore allo (faith Bu!lial-. 
das) it is aSthe whole fine , to the whole difference, ſo 1s.the fine of the - 
diftance of the middle motion from the Aphelion ,.ro the parr of the diffe«- 
rence anſwering to that diftance. From bence and the two following pro- 
blemes of Viera, he propounds a merhod for the finding of the fe "5 
and diſtance of the umbulique pojnts, 

Probleme 1, 

Three points in the circursference of a circle beinggiven to finda dia=- 
meter , upon which there being perpendiculars let fall from the points 
eiven ; the ſegments of the diameter intercepted by theſe perpendiculars 
ſhall be proportional to another proportion givyen.. 

In the circle B CD whoſe center js A, let the points given be B, C, D,, 
and let it be required to find the diameter of that circle upon which per+- 
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endiculars being let fall fall from the points B, C,D z1he ſcgmentoof the | 
Diameter ſhall be proportiona] to another proportion given : lerthepro= 


. F 
tion of the ſegments intercepted by the perpendiculars ler fall trom 
Þ and C berequied tobeasStoR, 


Ler the line CB'becutinE, ſoas CB oy betoEB, asSto R, 


Pw $ yy 


and1:t2DE, cut the Diameter F G at.right avgles in H, Then is FG 
the Diam:tet ſought, upon which ſeeing the lines BI, CK,DH doe fall 
— K 1 ſhallbeto H las $SroR. 

or the right lines C B are parallc), or not parallel if they be parallel, 
CB ſhall Le equal'to KI, and EBto H1, and thenly contliuttion 
K I ſhall be H I, thatis CBroEB, in the given proportion as Sto R 
But if they can meet, ler the point of their mecting be at L, Then it (hall 
beas LCto LK, ſoLE to LH, and ſo 5LB to LI. And then 
dividing and changing the termes, it ſhall beasKltoHI, ſo1sCBto 
EB, orſois Sto R as was required. 


Ard thus likewiſe KH and H I, with the arches BC,CD, and BD, 
being given, we may find the arch BG, and the Diamercr F & inthe 
ſame parts with KH and H 1, forthe arches CDard D B being given, 
the lubtenſes of thote arches and argles oppoſite to them 1n the triangle 
B CD ſhall be given allo in the parts of the Diameter F G y and there- 
fore the (fides E B and D B with the angle E BD being given , the angle 
E D BorD B Mſhallbegiven alſo, which being dedutted from the arch 
B M Þ ſhall 1:ay: B M or the double of BG. 


Probleme 2. 


Two points m the circumference of a given circle being giveh , to find 

the S——_ upon which perpendiculars being ler "o j ang Anrrwad 

given, the ſegment of the Diameter intercepredby- thoſe perpendiculars 
l Le equal roa line given, 

In the circle B C whole center 15 A , let the given pomtsbe B C, let 
the given line be Z. Subrend the periphery B C, and letthe right line 
B C be mad: the Diamerer of a circle y un which draw theline C D equal. 
ro Z, But by the center let there be 
drawn E F th: Diameter of the cir- 
cle B LCparallel coD C, and then . . "i 
the perpzndicular B D being ler fall , 1 
upon M C, the angle BD C ſhall 
be a rightangle, 

And becauſe E F and DC are pa- 
rallel, B D ſhallcutE F at right an- 
els in the point K, and B K ſhall 
be parallel to C I, and therefore D C 
and K 1 ſhall be equal, therefore in 
th:circle B C,the points Band C be- 
ing given, there 15 found the Dia- 
meter E F , upon which the perpen= 
diculars B K and C I beingler fall, 
the ſcoment K I intercepted by thoſe 

rpendiculars is equal to CD that jsto Z the line given; 

Thus likewiſe the fumme of the arches , and the ſumme of the Sines of 
theſc arch:s being given , we may diſtinguiſh the arches and the Sines: 
if the center A be between Kand 1, Orthe difference of the arches 
and the difference of their fines being given z we may diſtinguiſh the 
—_ the fines ,,. if the point. K be berweene the center A and the: 

oint I, 

When three places therefore in the apparent motion of the Sun orany 
other planer, wich the intervall of time are given , the middle motion of 
th: planet ſhall be given allo ,, with the difference berween the middle: 
and apparent in thels iateryalls ,, and the reſt fromthele.. 


For 


For if che points B C D in the Diagrams of the firſt probleme be green,ts 
-witgthree places in the apparent motion S« the middle motion in the inter- 
valls of time BC, CD, the difference between the middle and apparent 
motion ſhall be given alto; ler K 1 the part of the diameter F Gybe the dif- 
ference of the middle from the apparent in the intervall BC, and let 
H 1 be the difference in the intervall B D. | 

Then inthetriangle B C D, the arches BCand C D are known, and 
therefore the angles at D and B are known allo, and by conſequence 
the third angle at C,, and from thence the ſubrenſ© CB, now that 
we may find the angle EDB, the (ide C B mult be cur in the ſame pro- 

rtion as the lineK I iscut in H, That ſo K I may be toH.IasCBre 

B., And (o we ſhall have E B in the like parts with B D ; and the ſides 
E B » BD, wirhthe anglc at By in the triangle B E D being given, the 
reſt ſhall be given-alſo, and theangſc at D bemy given, we ſhall have the 
arches MB and MD. 

And laſtly, FG ſhall be given in the like pans in which'K H , od 
H ITaregiven, For aa the ſnme of the Sines complement B Land C K, 
toKT, forthe Diameter F G, to the fame diamerer in the parrs of KE 
and ſo the farlt inequality ball be given, and che diameres whence 
& begins, . 

CHAP 
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© CHAP. 5. IT 
Of the tnequality of the Burths anacal tnetion, nnd of tht Didzant9 | 
4 9 $614 the Aphdles and Povielien av placed, | 
He inequality of the Earths annutal motions, if we the motian 

to be exaHlly circular , way from the Obſervations of Copernicus 
made at Freenburg in Pruſſia, i525, or rather av they were corre» 

Qed by Tychs, 1 $3.4 be they found; Berween the Autumne and the Verne 


al Equinox, according to Tycho there were dayes 179. 43333« 333 33+ 
And berweenthe Autumne Equanox , and the dale , Mars there 
weredayecy 45.19416.66667, RB | 

Upon the Cenrer F deſcribe 


the Suns Orbe ABC, ler 
A be the Vernal Equinox the 
the Autumne, D the middle of 
Mars, and let D E interſeRt 
AC in the point Gand draw 
the line AD : Then is the 
ark of middle motion C D a 
degrees,5061111111,and 
Lacs on the angle CAD, So, 
22,25305,55556, and the | D 
angle of apparent motion : 
CGD 45 degrees, which 
Fea Fpa from 180 ; 
» give the obtuſe angleA G D, 135 es, 

And t $4 "2a the angle þ G ae reed 

And the arch AE 45-49388.88889. ; 
Again,the ark CD A,175 deg. $7500.00000. from which deduQing 
C D44-50611.21111. the remainder is D A, 131.36888,88889, The 
ſubtenſe A D 18225828, to which A E beingadded, the whole 1s /D E, 
176.86277.77778. and the ſubtenſe of D E,, 19992506, And-becauſe 
that neither of theſe Segments do make a Sernicircle , we mult find the A- 
phelion in the other part of the circle E B C.LetthelineE B repreſent the 
Aphelion and Perihelion, G Fhe excentricity , F H then being drawve 
perpendicularly ſhall biſet D E and -—_ right angles in the hag 


— —4 


N "ey 
(8s) , 

And inthe triangle AG D, th: angles being given with the fide A D, 
there 1s alſo given G D 9763 585, whch being deduRted fromthe halfe 
of D E there (hallremaine G H 232668, andthe perpendicular FH may 
be chus found, D A E wants deg, 3.13733.222 22 of a ſemicircle, the 
halfe whereof is 1,5686r.tiit1, whole ſine 273740 1s the fide FH, 
now then H G and FH being given, we may find the avgle FG 
49.6 3666.66667 , which with the arch A E 45.493$8.88889 makes 
95.13055.55556 , therefore the Aphelion 1s B 5.13055. 55556, orin 
ſexagenary numbers, in 5 degrees of Cancer 7 min. 5o ſeconds, And 

the excentricity FG 359261, + "2 
But the method for the finding of the Aphelion and excentricity which 
we propounded in the laſt chaprer,is more ſurable to th: Elliptical motion 
of & planets, and according to that method the earths Aphelion and Ex- 
centriciry, or ſemidiflerence of the umbilique points , from the accurate 

obſervations of Tycho in the year 1588 may'be thus tound, 
From the middle of Taxrws to the middle of Leo there were dayes in 
the apparent motion, 94.24562.0 379 3» 
Fromthe middle of Leo to the Autumie Xquinox there were dayes 
46-40 277-77778. | 
From the middle of Tawrwus to th Autumne XAquinox there were 
therefore gayes 140.64935-81481 


L 
[—R 
L_ In the annexed Diagram let 
G repreſent T awrus I5 deg, D. 


Wo 

I5 deg, of Leo, Then hel the 
arch of apparent motion C D be 

go deg, and DB 45, but in 

G the middle motion the a*ch C D 
ſhall! be 92.9g9297, and DB 


45-73717andCB 138.63055- 
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#4 \ =X C ” 
. = 0 

y- ' 

: - 


PFirft, we will worke with the arches of apparentmotion, 


Arch. Deg. Angles Deg. Sides 

CD go,coccoo CBD g5.co CD 7omr 
DB 45. DCB 3250 DB 38268 
CB 135. CDB 69:50 CB 92388 


The halfe differences of the middle from the :rue. 
1 Deg, 1.44638 KH 2524 
2 Deg. 6.36888 HO 644 
Deg. 1.81526 KO 3168 


AsK O 3168 co, arith, 644992149 
ToCB g2 388 4.g656155 
Sois HO 644 228088858 
ToEB 18780 453737153 


And now in the triangle E DB we have thefides D B 38268, E'B 
13789,and the angle E BD 45 deg. to find the angle E D B. 


As the ſumme of D Band E B 57048 C0, Ars 542437596 
To their difference 19488 4.297673 
So the tangent of } D and E 67.50 10.3827756 
To the rang, 5 the difference 39.51393 | 9.9163035 
The angle EDB _ 27.98717 and the double thereof is the 
archBM N $5.97434 from whence taking MN equal 


wDB 45 there reſts BM 1c.97434 and the halfe of that is BG 
5.48717, and the ſumme of D B and B G 50.489t7, now D repreſents 
the 15 deg, of Leoand the complement of D G to quadrant is the arch 
DL 39.5128; from the yernall Equinox tothe 15 deg, of Leo i3135 
deg. from which deducting D L 39451283 y there reſts tor the point of 
the Aphelion at L 95.48917, that 15 in Cancer deg. 5.48717, And now 

to find the Semidiltance of the umbiliques , As the ſumme of the Sincs of 
| the complements of BO and CK, isto K ©, $0 ische Radius AG to 
the ſame Radius A G, Now it you dedut 15 deg of Tawrus trom Cancer 
$-48717 the arch C L will be 50.43717and B G 5.48717 being deduct- 
ed from L G go, there reſts L B,$4.51 283 the fine of LCisKA 797r4$ , 
and the line of A O 99541 ard the ſummeovt KA and AQ 13 176689 
now chen, 


M 2 As 


_ | 


Asthe ſunnme of K A and A O r76689 00, 87. | 47527094 


Is to the 3 difference KO 3168 $3.3007851 
So is the Radius AG 106000 | 
To the ſame Radius A G in the parts of K © 1792  - $-2534945 


or degrees 1.02139 halfe the inequality defired, a? 
Bur if we take the arches of Middle motiou the calculation will be as 
followeth, 
Arch, Deg. Add Ded. Sides. 
CD 9g2.99277 CBD 46.446 &5 CD.72473 
DB 45-73777 DCB 22.868885 DB. 38862 
CB 138.63054 CDB CB, 93554 
Halfe the differences of the middle from the true, as before. 
: Deg. 1.44638 KH 2524.14119 
2 Deg, 0.36888 HO 643.81259 
Deg, 1.81526 KO 3167.95 378 


AsKO 3168 co, arith, 6.4993749 
IstzoCB 93554 | 449710623 
$ois H O 644 2.8088859 
——_—— — 
FoEB 19018 4-279163% 
And mn the criangle E D Bhe angle at D' may be thus found. 
The (ide D B is 38862 | 
Ly lane E B is. 9018 
elumme'ss $7880 $-2374%65 
The difference 19844 4-2976293 
Tangent D & E 66.77681 20, 3674618 
To the tangent + 38.625$6 9-9025625 
28.1509, the angle E D. Band the double thereof is the 
 <edbges ; | $6.30190& 
"$ tence taking M Nequalto D B 45473777 


ere refts B M 19.56413 and the half of that is BG $.282065. and 
the ſurme of DB.and BG 51,01999. Now D;repreſents; the 1 5 degrees 
of Leo, and the complement of D G to a quadrant 15D I 38.9800 So 
the Vernal Equinog.to the 15 by. f Leo, is 135 deg-from which dedu- 
ing DL. 38.98003, there reſts for the point of the Aphchon at L,, 
96.901 997, that is in-Carcery, 6 deg, 01997,from which the difference be= 
eween the true and mean motion 1n that interyal being deduQed 737176s. 
the-place of the Aphelion will be in Cancer, 5.28221. And: 


s  #: 4 


Andto find the Semidiftance of the umbiliques»deduR 15 deg, of Taw- 
raw from. (avcer 5.282 214there will remaine tor thearch CT 50,28221, 
and BG 5.238206 being deducted from LG go there reſts for the 
arth; T'B $4:71779, the fine of CT. is K A 76921 


The ſme of LB is A © 99575 

As their flurmme 1764964 Gar. 4.73 72673 
Isto KO 3168 3.3007851 
Ss is the Radius A G 10.,0@00000 
To the ſame A G 1795 8.2 40503 


This cxcentricity Bullialdwe correQtsby the appazent places ofthe plz- 
ners inthe center of the Ellipfts, and that angle according tothe Method 


of our calculation may be thus found. 
From 1 5 degrees of T aur, or from 225. deg. 
Dedy<t the Aphclion ©95-28221 
There reſts the angle MHE 129.70 779 
whoſecomplement ro 180 deg, 1s FO. 28221 
the ſuomac-of M E H and E MH and the halfe thereof 25.1410 
The fide H E 200000 
The (ide M H 3590 
The ſumme 203590 4-6912436 
The Difter. 196410 5-2931636 
Tang, 3 furyme —25.14110 946714590 
Tang, + differ, 24+35902 9.6558662 
The lumme 49.50012E MH 
Difference 00.78208 KkE H bang doubled 18 the angle 
MB H L.56416 
From E MH 49-500L2 
Dedyt ME HorEMB 00,78208 
Lhgc refts BH 4%71804 


As 


'Asthe fine of M BY 1.56416 13658976 


sto the fide MH 3590 3.5550944 
So is the fine of B MH 48,71 804 9.8759126 
To the fide BH 98833 49949946 
The fide X H 1795 
The Summe 1006298 C8, AY, 4-9973831r1 
The Difter, 97038 4-9869418 
Tang. ; ſum 25.14116 9+6714590 
Tang. + Dit. 24.3 4989 9.635681g 
Difiss —— 21 XBH, 

From the 1 5 deg, of T awrus or from 45 "* "he 
Dedu& the angle X B H. 00.791 21 
There reſts the place required 44-20879 

Again, from deg. of Libra or from 150, 
SubtraQt the Aphelion '— 95.28221 

There refts the angle M H E $4.71779 

Andtherefore ot ME Hand EMH 47-64110 

The ſide H E 2000CO 

The hide H M 3590 

The Summe 203590 V0. Ar, 4:6912436 

The Differ, 196410 5.2931636 

Tang, 5 ſumme 47.64110 I 0.040095 1 

Tang. ; Differ, 46.61 542 10,.0245023 

Aggregate 94.25652 EMH 

Difterence 1,02568 ME H which being doubled is the 

angle MB H 2.05136 

FromE M H 04-25652 

DedutMEH 1.02568 

There reſts B MH 93.23084 

whoſe complement is A M B 86.76916 
As the fine of M B H 2.05136 C0, Ar, 1.4461743 
Is to the fide M H 3 590 35559944 
So 18 the Sine of BM H $6.76916 9.9993071 
To the fide B H L00132 5-0005758 
The fide X H 795 The 


The ſumme I01927 80.47, 49917109 


The differ, 98337 4.9927169 
Tang. # fumme 47.64110 10.040095T 
Tang + diffter., 46.61677 I0.0245228 
Dift-r. 1.02433 The angle X B H. 

Aud therefore th: Earths place 1$1.024}3 
Now then from the Aphelion 95.28221 
Subtract T axr x, that 1s 44.20879 
There reltsthe arch.C L F1.C7343 
And from LG 91.02433 
Dedut B G 5-28206 
There reſts the arch L B $5. 74227 


77795 15 the fine of 51.07342 
99724 15 the fine of 85,74227 


—O—— 


Summe 177579 


As the ſumme 177519 Com Are. 4-7505576 
ktoKO 3168 3. 50@7851 
Sow A G 100000 5,0000000 
To the ſame A G 1784 3.2513427/ 


Bur according to this method, the Aphelion may be ſomewhat more ex- 
aRly found, if we tak the Arichmetical mean , berween the apparent andi 
mitidic motion, ando ; 


Arch 


A - . 4 f 4 OR L i 
- <Y- . 
; } 


Arch, Deg Angle Deg. Side 

CD g1.44638 CBD 45.72319p CD 71597 
DB 45.36389g DCB 22.68444 DB 38565 
CB 136.8152 CDB 68.40763 CB 9:g83 


Now theato find B BI ſay, 
AsKO 3160 ' C0, Ar, 6.4992149 
IstoCB 92983 4.968403 5 
Sois HO 644 2.3088858 
ToEB 18902 4.2765042 


Th:n in the triangle E D BE, we have known the fide D B 38565, the 
ſide EB 18902, and their contained angle EBD 45.72318, whoſe 
complement to a ſemicurcle 1 134.27681., The halt ſumme 67.1 3840. 


As the ſumme of DB and EB 57467 co,Ar, +F.2405815 
Is to their differ, 19663 4.2936497 
So1is Tang, + DandE 67.1 3840 10.375071I5 
Tothe Tang difter, 39.c6019 
Differ. 28.,07821 theangleED B 

The angkceE D B 28,078321 
E D B doubled 1s the arch BM N 56.17926 
From which tubrract M N or DB 45.36899 
There refts B M 10.98753 
The halfe of BM is thearchB G $.39376 
AndD B being added to BG, DG is 50.76265 
And the cemplement thereof 15 D L 39.23735 
Which being deduted from or 435.00000 
There reſts the Aphclion at L 95 .76265 


And the halfe difterence D B 0.36889 
Being d:ducted there reſts 95-39377 
Th: Aph:lion then 1s in (acer 5 deg. 39377 


And tocorrect the excentricity from the 15 degree of T awrme or ad- 
ding a ſemicircle from 225, 


DeduRt the Aphchon 
There relis in the Elliplis M H E Fae oe 
whoſe complement to 180 is the ſumme 

ot che oppolite auglcs M E H and EMH $9.39377 


lo 


4 = ” g o 
, PRTY 3 4542S FE EF... << ; ' 
- 4 x --4 s 
- mg 
- 
id * 
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1a the Triangle therefore of the laſt Diegram M E Hy we have, --; / 


2. The fide HE 2000007 JF $1 

2, Thefide HM m_ Jo The angle M H E given | 
As the fumme - 203568 #0, &7, 4.691 2904 
Tothe difference 196432 -$42932123 
So rang, halfe ſumme 25.19688 _ 9.6724233 
To tang, halfe differ. 24.411 54 9.6569248 

te 49.50842 the ge E MH 
Difterence 00.78534 the angle ME H 


ang 


Differ,doubled ts 1.57068 the augle MB H 
Differ. ſubtrafted 4882308 isthe angle B MH, 


As the fneofM BH 1.57068 C0, Ar, L.5620900 
Tothe ſide M H 3568 3.552424$ 
So is the fine of BM H 48.82;08 9.8766104 
To the fide H B 97977 443911253 
The fide X H 1784 
The ſumme 099761 C0, Ar, 5.0010393 
The difter, 96193 4-9831434 
Tang 3 ſumme 25.19688 9.6724222 
Tang, £ difter, 92439566 9.6 9 
Differ, 00.80122 the angle X BH which being ſubtracted 
from 15 degrees of Tawrw, or from 45 deg. there reſts 44.19878 the 
Aphelion 95-39377 
Place of the earth ſubtract 44-39878 
There retts the arch CL $1, 19499 
/ Againe from o degrees of Libr or from 180, 
DeduR the Aphelion | 95.39377 
There reſts inthe Ellipfis MH E 4.6062 2 
And therefore the 5 ſnmme of the angles EMHandME H 47.69688 
As the ſumme 203568 C0, ar, 4-691 2904 
To the differ, 196433 $4,2932123 
So tang. x ſumme 47,69688 10.0409444 
To tang, 4 difter, 46.67763 * 10.025447® 
te. 94+37451 angleEMH | 
Ditterence o1,.01925 angle MEH 


Differ, doubled 2.03850 angle MB H 
Differ, ſubcraRt 93435536 "ns MH 


| Ws 


7 As 


- 7.4 > 
we 
pu 
- 
= l 


_ Asthefite of MBH 3.0385 nn ' Feaileea 
Ts the fide M H 3568 3-5 524248 
$o is the fineofBMH $6.64474 9.99925483 
Fo the fide H B. 1001-34 5.009583 
The fide X H 1784 
The ſurmm4 101918 60, ar, 49977491 
The differ © 98:50 4-9927743 
The tang. 2ſumme 47.69688 10,0409444: 
Taig. 3 differ, 46.67901 10.02546 
Dilceace © Mods, X BH which being added na = the 
place will be r81.01787, from. which ſubtraQt BG 5.39376 there reſts 
1550r LB 85.62411. 

The fine of C L 77927 

The fine of 'L B 99707 

As the ſumme 177634 co, Ar, 4:7 504740 
broKO 9268 3-500785r 
So 1s; AG 10000 5 .OCOOOSO 
To AG 1783 3.251259k 
which comes ſo neer tothe Excentricity before found that we may with- 
out manifeſt error make uſe of either. 

CHAP. 6. 


Of Stating the Earths middle mations by ſundry obſer vations, 


O find the Earths middle motion for any time under a yeare, 
the way already preſcribed in the firſt Chapter (asto the ule for 
Which it was intended) is exat cnoyghybut to flare the truc quan- 
tity of the Harthsanunual motion, the apparent EquinoGtials muſt 
be reduced into the mean, which cannot be done unleſs the Aphelion be 
firſt f ring found that therefore by the obſervations of T ycho,, we 
will now find it by the obſeryations of eAtbategnine , in the year from 
the death of Alexander, 1206, and the intervall of time then berween 
the Autumne and the Vernal Equinox was dayes 198.51250, and the 
middle motion for that tirnezis deg.17 5,95083. The tru e motion 1s 280, 


From} 


Their difference is 
"The tulf difference isK'L | 
Therefore us A E 3568 C08. 47. 64475753 
To A E: x00000 J O80 COODO 
SornKL 3533 3.541436 
ToKL ggery 4-9957188 

Half the arch H 1 Li #7:97441, whoſe fine 99938 is he Ge Ly and 
As the ide H L 3$ 0002 

e 0, @7, Fo 

Isto Ratios, "4 7 PRs  roanoel p< 
To the angle K H L $2.22718 | 9-99 59912 
And the angle H.LK oy.9733823® AndLFK168.50353 £ 


Andthearch HK 15.,54564> AndLF $4.25176 


Theplace of the Aphelion arE 


Thearch HI Luawnldl n75 95083 
The arhLIHB 191.49647 


F 


- » This. Autumne Equinox was obſerved September the tgth,: fromche 
- death of Alexander 1206 yeares, that is in the yeare of our Lord 882. 
| Ia the beginning therefore of the yeare of Chriſt $83, the Aphelion 


was in Gemins 24 d. 25276 
And in June 1588, the Ro was in Cancer 5-- 39377 
cir difference 1$ 11, 14201 


And betweene both ovſeryations there are 706 Egyptian years , now 
then co find the mean motion of the Aphelion for a yeare I fay » If 506 
years give 11,14201 , What (hall one yeare or 365 daycs give ? and the 
anſwer is Dzg, 0,01 57818838 

And againe, if 365 dayes give 0157818838 oneday ſhall giye o deg, 
000043 2380. 

In 882 Julian years there are 322150 dayes, by which if you — 
ooc0432380 the _ will be deg. 13. 9291217, which being de- 
duQted from the aphelion before found , Genus 24.252176, the aphelion 
in the begj ing of the Chriltian Ara will be in Gemini 10.32 26383, 
that iS, 19' 21 297, 

But from Hypparchs , that is from 177 yeare from the death of A- 
lexander to the 1265 yeare compleate in the ſame account, there arc 
1028 Egyptian years, and the meane motion of the Aphelion 1n that 
time is, 

Deg. 16.2237765464 Which being deduRted from 
Gemini 24.2516600000 there reſts tor the aphclion ar that time, 
Gemini 08.02788345 36 

And therefore the vernall Equinox obſerved by Hypparchus in the 
yeare from the dcath of Alexander 178 HMechir 26.9583333 3, was di- 
{tant from the Aphelion deg. 68.02788 3, which being deduted from a 
Semicircle the angle in the Ellipfs of the next Chapter A M E will be 
found to be 111.,992117, and this angle is the ſumme of the angles 
ow x20 M HE; and therefore the equation to be ſubtraſted may be 

$ n 


The 


. A 
= S 7” 
: : ) 
_ . % 
= 


Logarithms 


356F ; £,” 
203968 00, ts 4-6912905 
; 196433 $-2932123 
The tang, 4 ſurme . 5 5.98606 10.1707846 
Tang, 2 differ $5-03x86 hos i 1.155287; 
Differ. 00.95420 angle M E H 


Differ. doubled. o1.90840 angle M BH or the Equation ſought 
which may be converted into time thrs, if the parts of a degree of equal 
motion, 98564 glve one day ; 1.90840 ſhall give 1.93620, and this 
being added to the true EquinoGtial , Aechivr 26.9583 3 the nuddle will 
be Mechir 28,89457, or deducting 05625 3 for the difference of me- 
ridians between Krambarge and Alcxandria, it will be at Kranibargez.. 
Mechir 28.838 28.And the vernall Equinox o:ſerved by Tycheat Vra- 

niburge 1588, was Marchthe 9.86458, and the Earths aphelion then 
was in Carcer 5.393773 and therefore the arch. anſwering to the ex- 
centricity 3568, viz. deg. 2,04529 being converted into time as before, 
will be days 2.07508,which-being added eo the former timethe middle E- 
quinoRuial wil be March the 11.93966.And in the Egyptian account from 
the death of Alexander it was 1912 Pharmuthi 23.93966, from whick 
if you dedu&R in the fame account 178 , Aecher 28,83 828 berween both 
obſervations there will be found, 1734 Egyptian years, dayes 55.10139, 
which being converted: into dayes give 692965.10138, Hence t» find 
the quantity of the Tropicall yeare , I lay, if 1333 Zodiacks give dayes 
632965.10138$, thatone Zodiack (hall give dayes 365.2418357126. 
And to find the earths middle motion for a yeare, I conyert 1733 Zodi- - 
acks into degrees, and they amount to 623880 degrees; then I ſay, if 
632965.10138 give 623880,that 365 days ſhal give 359.761c66610g8 
that is in wer hay Sree = 359 deg. 45 minutes, 39 ſeconds, 50 
thirds, 24 fourths. to find the. meane motion for a day , Hay, if 


365 dayes give 359.761066610g8 ghat one day ſhall give 9856467579, . 
that is in Sexagenary numbers q degrees,5g minutes, $ ſeconds, 19 thirds, , 
41 fourths, 57 fifths.. , 


Ang! 


And the daily motion of the Aphelion is "000mg; 2380 y Which bairig 
deducted leomvhd diurnall as age thee huly metion'of thee Ano- 
naly 983403599 , theſe things prenuſed we Willwow derertaine the H- 
pochats df the middle morions, INSET * e9H)IVL 
' The middle EquinoRiall e Arno (briftt 4483, Mawrh 14 .g7966, is 
from thi: fra Nabonaſſari 2336 Pharmurhi £3492 966. '2345 ymats 
being multplyed by 3 59.76T669 the produt will be 840042.091 445% 
and the drornal moon g8 5649,being maltiplied by 2 32 days,the produ& 
will be 228.6701 04 and che middle motion anſwering to the parts of a 
day, 93966, 1s 926172, the which being. added rogerhea do amount to 
$40 271 degrees 687722 parts of a degree, that 38, rejeRing the whole 
circles 23 d- 687722, which being deducted from 360, the remainder 
32$.31327$ or 20 Signes 28degreesand 312278 parts , is the Radix of 
the earth or Suns mean lorgitude in the beginning of the ra Nabonaſ[- 
Jari, To which if you add deg, 258.692408 the middle motion for 
424 yearsthe whole circles being rezectedgthe Radix of the earths middte 

motion to the beginning of the e/£ra eAlexandri ſhall be 229.004686 
or 7 fines 17 deg, 004686 parts. And adding to this .Epocha, dev, 

51.944398, which is the middte-mortion for - 323 years 131 dayes, the 
whole circles being rejeRed,the Radix of the earths middle morion in the 
beginning of the Chrittian e/£74 ſhall be deg,278.949084 org lignes, 

8 deg.94g084, to which if you add 03432 3 the equal mation belongi 
t® 034722 the diſterence derween the Merrdians of Zruzniburge and Lon- 
on, the Radix of middle notion at Lerden will be '27$.983 307 
And the Aptielion 90,322638 
And the Mcan Anomaly 208.660669 


CHAP. 7. 
To calculate the S uns trke place and diſt axce from the Earth, 


| Aving compoſed'tables of the Suns middle motions , according 
to the direRtions of the laſt Chapter, his true place in the Zod1- 
ack,and diltancefrom the earth may thus be foutid. - 

1 Write out the Epocha next before the given time and ſeve- 
rally nnder that, ſet the motions belonging to the years,moneths, and days 
compleat , and to the houres and ſcruples current , every one under his 
like (onely remember that in the Biſſextile year , after the end of Febru- 
ar} 


ow 
— muſt be increaſed by an Unite then adding them ako=- 
—— One, ohaay dS. rae pore ys the rume given, 


Example, 
Let the rime given be ACy the 1 3th. houre 11 parts 15 beforenoort 
at Loxdow in the Bulexrile yeare 16 56, andthe Sans place to be ſonghts: 
The numbers are thus 


Suns Longitnds Suns Apogeen 
Deg. parts Deg. parts 
The Epocha 1649 291. 24777 96.2226 3 
Years comp. 15 359+ 37294 23685 
April 118. 27760 Fig 
Dayes I2 ON, $2776 53 
Houres 23 94458 
Scrupl:s Iy 616 
Sans Mean Mean Longitnde 421, $7681 96,46522 
2 Subrradt the Apogenm fromthe Mcan Longitude, there refis the meacs 
Ananaly. Example, - 
The Sans mcan longitude 421.6761 
-y/ $—avay yore 96.46 523 
R 1 _ _ es 325.21459+ 
Whole complement to a Care 34-7854 
py + er ley yo wy 
complement 0: AM E to a ſemicircle is the angle EM 
145.31459. 
The fide Me E 200000 
The fide M H 3568 | 
The fame _ = #9, -4ar, 4:691 2905 
Differ... / , $.2932%23 
Tang, 3 ſumme a the 4 angles 17,39270 94958797” 
17.39270 k 
Tang. ; Differ 16.$1799 9.43633 14j 
Difter ' : da lefwrags «fo 
Difference doubled I Apa is _ angle M B H 


Ng 8odeg, the Equation found owt © 
be added $0 the ſunsmean wary eres, one 


=: 


Example. 


"Th: Suns m2ane longitude 421,.69681 
#.quation adde I 14943 
The Suns true place 422.826323 


or 2 Signes 2 degrees $1623 parts of a degree 
Laſtly,to find his diſtance from the earth, I ſay, . 


As the fine of MB H 1.14942 C0, Ar. 1.697718 
Isto the fide M H 356g 35524249 
So is the fine of BM H 34.78541 9.7 562590 
Tothelide B H 5.0063957 
or diſtance required 101483 


Thus we have found the Suns place by calculation, we will now ſhew 


how to reduce the Suns mean longitude to his true , by the Table of £- 
quations of the Suns excentriek, 


The Suns Anomaly in this example is 325.21459 


"The &quation of 325 is | 1.15566 
326 I.i2648 
Difference is 02918 
Now then I ſay if one deg, £0, @r, Fo 
Give = b) 3-4650853 
What thall 21459 4.3 316095 
The anſwer is 6 :6 27966948 


ug- 


t.15566 


pr =. 


: Yes 1290! 2112 "a6 
Airs F- WONonIP 2 
The Ss ik inde OT RELIND 61.6768r 
Equation 5A loa - 013 23S) If [39 2813 ©3 3:1: 1.14940 
Suns true place 62.82631 


And in like manner the Logarithme of the Suns diftatice fromthe Earth 
will be found to be 5.006363 3 , which being more neceflary then the di- 
Rance it ſelf , in the calculation of the places of the other planets, we 
haye as molt conyenient placed in the table, 


CHAD. 8, 
Of the Equation of Civil Dayezs, 

Ome there are of late » which allow not of any Zquation of Civil 

Dayes, others will have the 1 ty proceed from rwo cauſes, 

Firſt, from the unequal motion Sun inthe Zodiack, and the 

other from the Zodiacks obliquity ;-Tzcho' (whom we ſhall follow 
in this particular,) doth make the difference berween the Suns true longi- 
rude and his Right Aſcenſion; to be the abſolure Equation of naturall 
dayes, the which isalſe clearly demonſtrated, accor ay ay. by the Coper- 


nican, Syſteme by hows Screet. in his Ephemeris for the yeare ys 
wich dingbur hor here wſerted, , ? 
- The of rave demanBratid. 

Let Abe the center of Sun, and E of the Earth, . de didelts 


gitude fromthe EquinoRiall poine in the ecliptick,f F the like arch 4 
jeRed in the, Equator , & B the Right Alccnion of the Earths or 

true place, G H is a diameter of the EquinoQiall and, Meridianof the 
earths apparent diurnal reyolution » A B the ſemidiameter of the true me- 
_ , and equinoRial ſuppoſed in the heavens; and G H' ro 

B (chough here they y appeare as one right line. Then ler C 

= A F be likewiſe a diameter of the EquinoRial and Meridian of the 
meane or equal dizmnal revolution, 

HenceCEG the Arm x of the earths libration, equal to B A F the dif. 
ference of long Right Aſcenſion is the true Equation of time or 
the di _ the equal and apparcut time. according to 
this Demonſtration is our Table (entituled, A perperual Table for 4, E- 
quation of time Ycompoſed.In which you mult enter with the figne and de- 
gree of the Sung place cicher in the uppermoii ond a hand columnes de- 


ſcendm 


IS — - 6 and - * a 
« arab En. 
- 


ſcending , or in the lowermoſt and right hand aſcefiding; und i the 
common angle-is the Equation (according to the 'titles) to be added or 
ſubtraRed to or from the equal time , that it may be malle apparent ; But 
to reducerthe apparent to the £qual, take the contrary title, 


CHAP, g. 
Of the Theory wud ©Adorion of the Poon, 
| nn Yo'our 54 fecondary platiet 5:mo- 
ving about the ax the rarth and other 'planers.doc- abour the 


_ Sun, and fo tier dntly the” thr”, but the-whole Syſteme of the 
Moone is alſo carryed about the Sin ina yeare,, And hence novel to 
Hypparchu there arifeth a twofold , but according to Tychou 

incquality in the Moons motion, The firſt is call , and is tobe 


-argca; Frey ve ſatietranaer , as was the excentrique Equation of the 
 Sunor z in order whereuntoher middk motions ſhould be firſt 
Rated, the which Befialdxe by the rules delivered in the fourth and fifth 
Chapters precedinghath for the Meridian of Krawibarge derermincd to 
be as followeth. ; 

Fromche EquinoQiall to the beginning of the Chriſtian Ara , the 


Moons middle motion was 135d. 16 27” 
The Mcanc Anomalic 955 5 
And the Radix of Her latitude 366 29 56 


Theſe then we will rake for granted, 'until there be a more-cxaty and 
true Geometrical way- propounded to us, ; only we will convert them 
xnzo.Decimall numbers, and reduce: them to the Meridian of London. 


From 


(#9) 


ing of the Chriſtian Zra', The 


From the EquinoQial t the begi 

Moons Lo Anare: in decimal number a Wranibarge was 13929417 

For the Daftegence okMaud, 4dade £4.37 _ VIE $5750 

The Moons mcan loggitude at Londen”. _ - © 135.73267 

"The Meanc Anamily, 

Athkraniburge 35508833 

Differ. Merid, adde | 4536r 

Mean Anomaly at Londen 355+ 54194 

1 The Radix of Latitude 

AtFraxiburge 366, 49889 

Difter, Merid, adde 45944 

Latitude at London 366.95833 

The Diurnal Motion of the Moons d, 

Mean longitude I 3:17639 
Anomaly 13.06500 
Latirude 3.22944 

The Annual Motion, 
In longitude 129.38;$9 
Anomaly 88.71889 
Latitude r48.71258 


. According to which limitations of the Moones middle mocions, we 
have cotnpoted qur Tables, by help whereof and the Sem-excentricity 
ofthe Moons Orbe , which according to Bullaldas 18 4362 the Moons 
excentrique equation, or place firſt «quated may be found, as before was 
ſhewed mm the Sun, Save onely that here the Moons Anomaly is giyen 
without ſubrraRion, 
Example. AR” ; 

eAnu 1587, eAvguſt 17 ho. 19,41667 in the apparent time, or 
ho. haters - the Elle RE the Moon being an the meridian of 
Vraniburge nolle Tyche obſerved her in 26 deg. 38333 of Gemiys with 
latitude 5 deg, 23 333 S. from which middle rime if you ſubtaQ 83333 
for the difference of the meridians of London and Yraniburge, the time in 
our mzridiag 15, ho, 18,45540. 
Andthe Sus true place 154.07347- 
The Suns diſtance from the Earth 100895. 
The Loggrichme of that diſtance 5.003870 7 | 

The,Moons middle motions for the fatne .cime gre, a8 here you ſee 


than, | 
" Oz Time 


_7 


—_— ————c 


gr6 -: 211 ©xq, 7805." 


Time given 
_- mn * 
_ Tears 1500 


go 9 aa 36 / © $81,61267' 


6 


July 
D res 16 
VI eres 18 
2,4 015 4564 


273.39555 
310932222 
,0.58222 


1 3560;t 


187.37750 
249-77639 
209»93$572 
. 9479361 
»24348 


185.5058z 
234.62294 
21166944 
-9:9323 23 
«25152 


Aft Longitude © $10.96077 © Ti26.tinns  990.96067 
Dea 720, t 080, + -.._ Lana 
T here reſts 90,96077 46.11125 270,76067 


The M ones meane Anomal 17125 is the angle AME inthe 
preceding Ellipis, or the Ss the angles ME H and MHE, 
Therefore in the triangle M E Hwe haye given, 1.The ſide ME 200000, 
2. The ade MH $724. 9, The angle E MH the complements of the 
M >ones Anomaly , to find M E H, whoſe double , isthe excentrique E- 
quation M BH, I ſay then, 

- As the umme of ME and MH 208724 _ 
Is totheir difference 191276 
So us the tang, half lumme of the 

oppoſite angles, iq po 

0 the tang halfe diff. 21.,30786 


Difter, 1.74776 is theangle ME H 
Differ, doubled pus 52 1s i MBH or the equation 
ſoughr which being ſubtracd from the Moons mean longirude , uſe 
the Anomaly is lefſe then a ſemicircle you ſhall kaye the Moones place 
firſt equated, 


46804276 
5.28 216605 


9-6290238 
9+5911109 


£0, Ar. 


Ex ample, 


The Mooney meane longitude 
Equation ſubtrat 


90.96077 
3.49553 
The Moones place firſt d 87.46535 
And to find her diſtance from the Umbilique point at H. 
As the fine of MBH 53449552 FR, 7, 1,2343603 
 Tsro-the GUeM H 8724 3.9497" 56 
| SoistheSine of BMH 4611125 98577468 
To the (ide BH 203120 ts 


Sf ) 

Bat whileſt the Moone is thus making her owne periodicall revolati- 
on, her whole Sytteme is by the motion ot che removed from the 
proper _ m_—_ , _ wwe 4 a ns Berra is 

Synadicall, the beginning whereof is the line whi chrough 
the cearer ot rheeatth to the Sun, andtherefoce 'the Moone in,that line 18 
youd of this ſecond inequality , which is both at the ConjunGtion and op- 
poſition, bur being in or about her quarters, where ſhe is fartheſt remoyed 
from the ſaid Zyzigiacal line the angle of her evetion is 2 deg, 50 as is 
ckerely proved by the obſervations of 7 ycbo and Bullia/das , whoſe me- 
thod we follow , in our calculation of this 1 ity of the Moon, ma- 
king 4362 the fine of the greateſt eveQtionto be the Di KD inthe 
little cixcle KC D H. The motion of thus libration of the Moone muſt be 
meaſured by her double diſtance from the Sun , becauſe ſhe is void of this 
——_ her copjunRions and oppolitions as was ſaid before, 

ow 


en ler che angle MH B nt the Moones equated Anoma- 
ly, found by fuberaRing the former Equation from the funple Anomaly, 
which 1s 46.11125 
Equation ſubtra& 3-49552 


Aquated Anomaly p 42.61573 


; 4 _—_—— had i lr uf wv 
” _ : 


And X fromthe place 6f the moon firft equated  . $7446525 
You ſubera& the Suns true p _ 1054-07347 
Their diſtance ts | St # 1592" 112 BOREnnTR 
The double diftance 


| ' 326.783 56 
hn dmahs inf po ern, the lines FH and HE there 
made the equicrurall Fri F K, whoſe exeriour angle H FD1is 
known, viz. the exceffe of the Sun and Moons double diſtance aboves fe 
tmicircle 46.783 56. The halfe whereof is the angle D KH 23.29178, c» 
cual ro the A HG, which being ſubrrated from the "Equated A- 
fnotaly A H Ba:.6r573. Theangle G H B or the Synodical Ano 
will be 1 9.2239 ;, whoſt compleinent-ro a feraicircle 1s the angle BH 
160.79665- The (ide H B 103120 as before , ai'd the ſide H K maybe 
found 111 this manner. The arch H V K is the complement of the double 
diſtance'of the Sun and Moon'ts a whole circlt 133.216 44 the ſubteaſe 
of this arth is HE, H Y thehalfe z#rch 19 6660835, and H X is the Fight 
fine thetedf, = NS MM WY 
Now rheh, As the Radius, 


Is to the Diameter K D 4:62. | 3.6396857 
So isthe fine of H V or H X 6660822 9.9627533 
To the Subrenſe H K 4003 3.60243 90 


Therefore in the Triangle B H K we have known, 
1. Theangle BHK 160,97605, 
2, The fide HB 103120 


> Ale HK yoo $Tofind he angle HBK, 


As the fuumme 107123 


C0. ar, 9701173 
To the differ, 99117 2.996 1481 
So tang, x the oppolite ang, 9.61197 9.2287638 
To the tang, 3 differ, 8.90502 9.1950292 
Their difterence 


©,70695 15 the angle of the eveCtion, HB K 
to be added if the Synodicall Anomaly be more then 180, andto be fub-- 
tracted from the __ of the Moone firſt equated when lefle, as here 
Jt 15 1N Our example , and therefore to be ſubtrated from the Moons place 
87 46525 , andthen her place ſecondly equated will be $6.7 :830. 

And according to this Analogie may be made a table of the Moons e- 
yeCtion, when ſhe is in quadrature or go degrees diſtant from the Sun ; 
for then the equated and Synodicall Anomalics arc both the ſame , and 
theretore un the Triangle E M H we have give the angle E H Myor the c- 


quared 


ce EmdMH 2od7r4 con_ 
ga 4 | 5.2$16605 


291276 
10.6542447 


—__ 10.6163338 
ang: (UBH 
of MB H ©.t9r3 Bs ap dt 
ASL} 9.659 
3-9407156 


Hence in theft Diagram of <1 
have given A H B the 
Gance H B1a4ilys with the 
lade cincke 43629 find che angie H BB. 

As. 


Asthefurmne of HB and HK 108523 © 747 View "— 
To their difference 99799 | Þ 


wr MEEST © 96226 32-- 


So is tang, halfe ſumme 12.50 9.34475 53 
To tang, halfe diftzr, 11.523 14 93093596 
whoſe difference «97686 is the eve@ion ſought and by Bullal- 
du 97805 which is o little ing from what 


we have found , that I haye taken his Fable and converted it into Deci- 
mall numbers. 

And for the finding the part proportial berween the quadrature and 
the Zyzygia, Bufialdus whom ye follow , hath annexed'(cruples of pro- 
portion in this manner, 

Ar R gadins to 60 mintutes or one degree; ſo is the fine of halfe the de- 
grees of the equated Anomaly to the j.4 es of propor tion required, 

But this proportion in the Sexagenary Canon will not give the ſcruples 
either {o cafily orſo exaftly as the Decimal Canon will,becauſe the feconds 
mult ſtill be found inthat Canon by the part proportional , which in the 
beginning of the Canon cannot be true, but working by a Decimal Canon 
the natural fines of halfe the degrees,are the Deeumall parts required, as the 
naturall ſine of 4 degrees ; 069756, are the Decimal parts for 8 degrees 
of equated an»maly , and ſo ofthe reſt, 

Having done with the firft and ſecond inequalities of the Moon , we 
come to the third which Tycho calls the yarigtion,Bullialdue the RefleQi- 
on for as the Moons Syſteme is carryed-abqut by the'earth ,/ the place of 
her Apogzon is changed, or doth refleR contrary to the fuctefhon of the 
Signes , by reaſon of which refleion the angle of her EyeRion is ſome- 
times more ſometimes lefſe then it will be found by the former dire& 
bur the ity of this yariation according to Tycho doth never 

' 30” or in Decimal numbers 67500, to be added to or fuberaed 
Cow the place of the Moone ſecondly equated , and the proportion by 
which he finds It 15 thus, | 
As the Radius 

Tothe ſine ofthe complement of the double diſtance of the Sun and 
Mon if lefle then a Semicircle: To the exceſſe if more: 

Sois the fine of the greateſt variation , or RefleRion. 
jy To the variation required, which is tobe added ro the Moons place, 
ſecondly, equated if the double diſtance be lefle then 180 deg, to be ſub» 
trated, when it 15 more, whe 

re- 


he - 
- l 2 ; 
*. . | FY y w 5 Q 


ks the Radids Therefore in our Example, 


Tothefine of HE D 46.783 56 3.862597 
So is the fine of 67508 OY 
To the variation 491 7.9337508 
The Moones placeſecondly cquared $6.7 5830 
Varation-fuberat | 49139 
The Moones place in herOrbe $6.26641 


Laſtly, to find the Moones latitudeand place in the Ecliptique, take 
the middle motion of her Ltirude for 'the time propounded, the which 
rezeQting the whole circles is 270.76067 and in which according 
to Tycbho there is a twofold variation , The firſt is occaſioned by 
ris uncerſeion of the as EG —_—_—— 
ther reciprocal retrogradation of the N Ine 
New and Full Moenes the limits of hergreaceſt laticude, arc 497500, 
bur im her quarters 5.29167 , as T ycho hath experimented by many dili- 
ent and accurate obſcryations , whoſe method of calculation is as fol- 


Fram the meane motion of the Moones latitude 270.76067 
SubrraR the Moones abſolute Equation 4-694 6 
The Equatcd latuude of the Moon 266.066 31 


Then to find the Equation of the Nodes, let the line A D or the 
ATD 5.13333 repreſeurt the meane inclination of the Moones O1 
wich the Ecliptique, ler the leaſt inclination be repreſented by A B 

0® 


4975090, and the AC 5.29166, And from ghe diſtance of 
the nas Moon rm Hy 

293-39178 
Subtra# the eveRtion and variation » 1,19884 
True diſtance of the Sun and Moon 293, 19284 
The double thereof is 22438588 


which being numbred from B by C toF in che np. FD A we have 
known A D 5.r3333 the mcane inclination of the Moones Ord, 
2. D F583; thehalfe difference of the Jeaſt and greatelt inclinat106% 
3- With the angle FD A 135.61412, the complemens of the double di- 
ſtance of the Sun and Moon to a whale circle : whence to find the angle 
F AD the Equation of the Nodes,by the DoQine af ſpberical Triuangics 


lay, 
P Furſ, 


Ao Rath YN 
Te eof FD.C 4758, 
Yo Stheks of D F 15833 
"Tothttang of DC - 11321 
*Adde the arch A D 5.13333 
Summe is A C | 


e equated * 
' Equarion Nodes prom” 
Trug motion ofthe Moongs latitude. 
able complement to a whok _ 


'  $.$540g05 
7+4413175 
7.2954080 


2 LYSINE 
yep 


| t3:6750559 
*266,06787 
' + £,21062 
264-857 35 


POPE «And 


To the fine of GorDF a5bigta 
$o is the fine of the arch;DC ar5833 G 
mage; 7 te TIF MY 
Thea ee 15 «27153 whach being 

angle inclinatien A T B,or the arch A Bug«g75® ther 


tion is AF or the angle A T F 5.24653. 
Hence to findthe the Morgen end, 1 fog 


As Radius 10,0000000 
To thefmeof ATE 5.24652 ——— 
So is the fine of AT $485725 9.998248: 
Tothe fine of AF 35422533 $.9593 
or the angle A SF... 


And by theſe, eilogies may be made theTable ofthe Mogue tne el . Y 
aehant bro T] ———— | 
is Mor wi eo DEE 
AT B4975, 
SEL morion of lticude may be 
As Radius 
To the kne of ATB 4975 
EEE Top 
To AB 3.51564 
her latitude {rupee in Quadra - 
the San kay be-found une analogies you Ir 
ITN Sages: : 
ws 0. | Fiſh ' ' 


Aries | Ko (F 9 A Hy | 
k eg 4s iO RE Rags —— "I 
CAP tings. Orc atynred 

$12 


398964 Yer here 309i Toes 1 al 
ates hated te Moone 


A ws 6 


AIG” ; \% oak $226 x 

W p ? S* 4 l *- Yy - FT; X - - p ad "= Ys » 
. . = - . * Dy 
< 


2 
. 
on , 


bn Mit * 
me — | > : 
”, FI.» » « 
themſe]ves * 


bpr every degree of the Moones diſtance from the Sunne may thus be had, | 


rTv 


As Radins- 
To the Colne ofche Moones double diftance DH 48 * 98342519 
So is the-fine of DB 0.15833 413575: 
To the fine of DH 0.12143 7+3256114 
Their differ, is BH 0.03691 
Then as the Diameter BC 32666 5:4994068 : 
Ts to the Diameter BC no6,000- 5;:00@C000 - 
Sos BH. 0.03691 3:5671449 
ToBH ogi656 4.0665508- 
Ormore readily thus D wes is-che firie of 5e or the Cofine of 4o | 
the Moones dilance the Sun , CA IN 
pn 9 ae pr 4) 1 aps 233 ar i = | 
of proportion anſwering to 20 deg, Of. 00nes - Cl» - 
From the Mpones place in-her Orbe | $6.26641 
SubtraRt the Moones tru elatnude 264-85725 : 
The Moones Node aſcending 181.40916 
Lafily, for has ReduRjon,. _ 
3 


Sorng.of AT 8485725. 
To tang, of T F $4.83689 | 11 ,04403 444 - 
ifterence 02036-48 the ReduQtion ſought "Y 
Prom the place in her Orbe. $6,26641 
SubtraRt her Redution 02036 
The Moones place in the Ectiptique $6,24605 
CHAP. I9,. 


To calculate the true Motion of the Moonby Tables, 


red the meane motions of the Moones Longitudes« 
ment of Latitude , as ia the laſt Chapter, by- 
Moones Eccencrick equation ,.and by that: 
r Eccentrick place. . 
2 Apply her eccentrick Equation acoordihg to the title both to the 
meane Anomaly ,.and to the motion or: argument of Latitude ; So haye-: 
you the equated. Anomaly and motion of Latitude , firſt equated. . 


Tothe Colineof A T F 524775 _ 


Example. . 

Hnwo 1587 , 17 ho, 1845640 the Maons meane Longi-- 
tude was before Sox, 6.4% : " 90-9607 
Her pieane Anomaly 46.11125* 
Her motion of Latitude Fo: 270.76067 

Ee : deg. 3.$4592 

| Differ. . 0.06013 
Now thtaas «deg. F-00009 00 * 
Is 30 06023 ; 3+77901901 
Sois21125: 4-2463000” 
To oco668 :+ R—_ 
Tothe. con of 46 dep. . 3 0» 
Adde ran Ro | 66S » 
The Moones ickEquation | | 349548. 
wilckbeing ſeraſted her mezne Longnude', Anomaly and Lati- - 
$7.46539- 
43.61577 / 
- 267,26519/ 


'S W "= 


: : : : , 7 bt. 
l jo 
. 4 4 
' - " "w£. WE.” 
. <8 
. . 
”7 


3 By; 


Goethe: f | j 33374593 
-* SE » ts % 4-0463000 
q, PTE. 2.. 837592 
Which being deducted from 5.0133649 
.  Anoones Logarithme is ' $:0133408 
| oe 6: true place of the Sun, from he Ms 

page's {c = on the diftance ofthe kilpeintics; wWhthithr | 

able the eccentricity of the -Moones eveRion 


require. 

- "5 | If the double 'diſtance of the luminaries with which you erirer the 
Table be leſſe thenaſemicircle , adde halfe the coinplement thereof unca 
the equated Anoma]y, or if ie-be.more then a. ſemicircle , dedu&t halfe: 

* the excelle aboye-a '{emicirdle - from the 'then che 
ſumms or difference if lefſe th:na Semicircle;-isthe ſuite rms ns 
lie woos 2 Or if itbe more, cake the -- 4: rn ume- to a Whole TOS 2 


Years 1500 
| 80 
6 

July 
Dayes 16 
Houwres 18 
Parts 4564 


OI—_— > —_ 


7 Longitude 
A £an ſo whtrafh » ». 
az Anomaly 


— 


* 


of her variation or reflection, uſing the pre proportional if need | 


4 - 4 
os - 


. w 
- . 
- . - 
. 
- 
. 
6 ” 
- 
” - 
q - 
, ” 
. . 
- 
. 
. 


- SQ 


me of theEccentricity is 3.6024365 
of the two kateral diſtances, namc- 
jy ofthe diiance of the Moonfrom her Umbilique,5.013 3408 and of the 

ofher Evetioon 3.6024365- And becauſe the double di- 2 
: tance ofthe San ahd Moone is more then a ſemicircle 226.78322 = 
Drdu& 2$0there reſts ; '  46.7$312 8 
The halfe-whereof 23 39161 


DeduR from the equated Anomaly on 4261577 
; There xeſteth the Synodical Anomaly * . £9.224t6 
_ orſumme'0t Gro ie _—_— Henin o ind he Evetion ; 
. Say, As the great F, a pt 4.9£66502 
F oa er Bn. © 3-6034165 
So is Radius $i, 29407" 2 $50 2%, 44,2 0,750000c0 
To Smaps 6p-222454 1% 59 .F 4 "8.589067 
$6 © 45 SA , 4 
. IR 


N; 
a 6*-; 
"4 
* 


| . th, ow, . 


a. 


ge 47422494 
Sotang. half tum 9.51208 


To the rang. half dif, 8.90555 ; velg $03 24 
Evitiva © 0.7065 3+ Subtraſt becauſe the Synodical anomaly is 
1cfſe then 280. ; 


Thzn for the variation, Tenter the Table with the Moones double 
diſtance 22678322 3 and uſing the part propertzonal I find it-rv be 


2.49186 lubtraſt. = 
The EveRionto be ſubtracted is 0.70653 
The Variation to beluatrafted is 49196 
 Th+irſumme on.) 1.19339 
'$ubxra&t from the Mons Eccentrick place $7.46529 - 
Tacre relts che M ones place inher Orbe $6. 26690 


Otherwiſe. thu, * | 

Ponthe tobe CN gs = his Table of Eve&ions , with _ 

nodical Anomaly 19.224 16; and the part proportional you 
Fr it co be 75947 » ſubtract, then RY ne Part Frapore the Moons 
double diltance 226.783 22 the ſcruples of proportion ale, the whuch 
oM(erving the part proportional are; 91781, by which the Eve jondound 
15 chu to be corrected. As 1 d:greeisto 75942: ſo isgrgbt to the 
EvcQion ſought 69791 ſubtrat, and this ſubtcaRtcd accordingto the 
ritle trom the Mi5onzs Eccentrick place | 87446529 
Th:re relts her place (, hams +a $6.75838 
- _— wa th: variation qr - er the former table na per wr" 9 
_-s * diſtance 226,78 322, a the part zonal you it 
| to be 49186 25 bebions with the v.y Suberatt; and cherelore the Moons 
place in her Qrbe $6,267.42 , but little diff:ring from the-former« 

And from theſe two Tavles of EycRion & Varurion,we have compoſed 
a thid Table, entituled a compounded Table of: the Moones ſceond and 
third inzqualuties , for the yet more ſpeedy finding of theſe. equations, 
whole conltruQion 1s thus. ; : 
D Firſt, cnter the Table of the Moones Eve&ion with her Synodicall 
þ Anomaly to find the EyeRion,, and with her double diſtance from the 
'$un to find the Scruples of proportion, _. ; 

The M ones douole diftance may be ſuppoſed , and the Synodicall ano- 
analy cafly made from it: as ſuppoſe the Moones diltance from the Sun " 


id , 
4 £ : 
. " 
x "| "oy wy 4 
. oy 


* be 3depy + thereofo « quadrene By being added to. the ted Ago- 

na tk you mey cio Geppaſetn be what you pleaſe, wil the 
ſynodieal Anomaly, thus if the equated Anomaly:be 25, adds 1 heres, 
| andrhen the ſynodical Anomaly will be. 12 and the angle of eveQion 


uiſwering-therero 2.38861 tubcract? and the ſcruples of proportion an- 
fweringrto 6 degrees 52335. Hence to finde the 'true eyeRzon; Eiay; 
As x degree ' T,0c000 0,0000000 
Is to the eycRtiop in the table 2.38862 0.378145 
$o are the of prop. 0.53335. 1,7187922 
To the eyetion tr Sub, © , $,12500 0.0969374 
Fhe vatiagtionto 6 deg. Aide . 0.07055. | 


- lon the eycRion nd, variation are of —_— ritles — 

e diflterence 05445 15 the. compounded equation r, whic 

T phate agua 05 Cagrrne equated Anomaly in rote. of 3 deg. 
the Moons diltence fromthe Sun, with the tide ſubtraF, becauſe the 

title of the biggeſt number was ſwberaB. -. Fn 0 
And theretore tbe ſecond and the third i ities of the Moone are 

to be found in this table by entering it withthe diſtance from the 

Sun in the.head or foot of the table, and with the equated Anomaly inthe 


lides, fox ſo the common angle the popaaah if ned require, 
will gire the Equation "=. obey dun 6 to the Moons rote ron”, 
1ngto the title, | 

| Example. 


Suppoſe the diſtance 6f the Sun and Moone were 293. 39161,that inde- 

ng a Semicircle 113.39161, and her equated Anomal 4361577 
becauſe,the Meones diſtance from the Sun is t in the bojcome the 
right hand aſcending, and in the common angle (by making proportion 
for the intexcepred ) 1finde the Equation to be 1,188 S, that is 
the title ſubrraQ, and therefore this Equation being ſubrracted fromthe 
CP I SIER, WE gy ſhall be che. Moones place , in 

er | ws 


| Fo findethe Moeoner true Latitnds and place in the Ecliptick, 


\O the motion of Laticude wu 1 ivg et the title 
| 1 FS agregatc of the Moones 


ſerond and third Equations, 
| os ED ks 


- 


| frye) | ns 
s. Tothe diftance of the Sun and Moon before found apply the 2gre+ 
gate ofthe Moons 2 d. and : d, Equations according to the tale, ſo bare 
you the true diſtance of the Sun and Moone. - . _. | 
Motion of Latitude firft equated 26726519 
Second and third equations ſub, 1.1983g- 
Motion of Latitude ſecondly equated- 266,066 80 
Diſtance of the Sun and Moone as before 293.39161 
Second and third Equation ſub. 1.19829 
True diſtance of the Sun and Moone 292,199 23 
3. With the true diſtance of the Sun and Moon enter the table of the 
Equation of the Nodes,. and take thence the Equation-of the Nodes, - 
which according to the title, apply to the motion of Latitude fecondly E- 
red, and you haye the true and abſglure motion of Latitude, Ar the 
entrance take out alſo the ſcruples of proportion and reſerve them, 
| Exampl. | 
With the true diſtance of the Sun and Moone 293,193 23 
Tfinde the Equation of the Nodes, ſubr. 
From the Latitude ſecondly Equared. 
$o the true motion of Latitude | 
And the ſcruples of proportion | ' $5729 
4. With the true motion of Latitude enter the table of Latitude, and 
thence take the Latitude andthe excefice,then fay, as one degree to the ex- 
cefle in the table : ſo are the ſcruples of proportion before reſerved, to the 
exceſs ſought, which being added to the Lartirude found by the table, the 
fumme ſhall be the true Latitude of the Moane, which.is North when the 
erue motion of Latitude islefſe then 6 fignes, and South when'it ts more, 
Example. | 
The true morton of Latitude 264.85577 
Gives The Latuude . $-9$490 
The Exceſs 31519 
As _ _ | 
To excels in the table . 1.498 5724 
So the (crupls of . I2 
To the exceſs defred 27030 1322006 
Which being added to the Latitude 4:95490 
"x 5. 


® IJ ol" Ie" 4 " 
SS SH ” LPS 68-2 bb as 
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: a. 
” _ 


5.; If the rue morion of Latitude be ſubtraRted from the Moones'true 
place in her orbe, there relterh the Node Aſcendanc, 


As The Moones rs _ $6.26690 
The Motion of Latitude 264.85 577 
The Node aſcendaut 181 « ; 


6, Wahithe crue motion of Latitude enter che table of Reduion, and 
take our the Redution, which according to the title apply ro the Moenes 
place in her orbe, you have her ciue place in the Ecliprick, 


Example, 
The true motion of Latitude | 264.85579 
Gives the reduction to be ſubr, 02067" 
From che Moones place in her Orbe $6.26690 
The Moons place an the Ecliptick 86.24623 
HAP. 12. 


Of the motion of the fixed $yarres. 


He motions of the fixed Stars are by the obſervations of all ages 
found co be equall, and the quantity of that equal motion, Noble 
Tycho by comparing his owne obſervations with thoſe of the an- 
cients hath derermined co be exact 51 ſeconds, Bullialdws 5,0 
55 "7 fere, and the place of the firſt Star in Arics in the yeare of our Lo1d 
1600 compl:attobe 27 deg, 37-mia, which being converted ints Deci- 
malls the Radix ofthe middle motions of the fixed Stars at that time will 
be 27.61667 and the yearely motion, 04143 that 15 the decimall of 50 
ſeconds 5 5 thirds, , 
Hence to finde their places at any time afſigned, we have exhibited a 
table of the longirudes and latitudes of ſeme of the moſt norable fixed Scars 
for the yeare 1650 compleat, which by the motions of the fixed [tas in 
the tables of the Suns meane morions,imay thus be done for any other tune, 
Take the difference berweene the time givcu and 1650 compleat, and the 
motion agreeing to that difference, this motion luberaCt from the place 
in the table when the time given is before 1650, or ejſe addr it, and you 
have the place deſired, The Lattudesand Magnitudesare (i1ll the ſame, 


Ex ample, 
The time given 16$3 September, 
Difference from 1650 compl, | 33yeare $ Monets 
Motion Correipondent +476:8 
Place of Oculw 5 1650 compl, IX 4.91667 
Dace required | xr 54393095 
Latitude South F+51667 


CHAP 


619) 


CHAP. 2-4. 
Of the Motion of Satxrne, 


Ur Tables of Sat#rns; meane motions as of the other Planets, are 
() he ſame with thoſe of BuJjal/dws, being onely reduced to the: 
' Meridians.of Lendex, and conyerted into Decimall” numbers 
Whoſe eccentrick being (0 cafie to be found, and the inveſtigation- 
of his true place, with the places of Jupiter, Mars, Veunaand Mercary,. 
being out of curioſity, rather then uſe; we ſhall content our ſelyes with 
Trigonom:ricall calculation onely, firſt, of Satwyne for the time before; 
gjven 1583, Auguſt 17: ht 13: 4564 andthen of the reſt, 


An. Chriſt.) Lengit, H Aphel. H Node h © 
1500 | 064.98279 | 262.8258; | 109.7936! 
$0|258.76528| 2.53694] 0+-57611 
6] 73-39056 .lgo78| 0,04306- 
Faly 7.10111 .Or$33 00444 - 
D-. 6 «53183 | 00139 «©0030 
H 18]. .o2500 | 
P' 4364 «20063 


— 
NY —— —— 


— 


Meare Mot.q404.801 20265.57327110.41752 
Aphel.Subt.265.537327 Refts Anomaly 139422793 

The hal + of Saturn: firſt 1ncquality, or his eccentricity ſuppoſing the 
Stemidiam2ter of Saturn: orbe to be 100,200- 15.5774. and the Semidia- 
mer of the Earths 0:be 10480, As they are computed by Bullialdas, but 
tho Semidiamerer of the Earths 0;be being before tuppoſed ro be 100;080 
the Stmidiamrrer of. Satwrys orbe will be 954198, for as r104%o' is ta 
100,000.So is 100.920, 109541993, and Satwrus eccentricity in the ſame 
part&willbe 55145. for as 100,900 is to 954ig8, So 18 5774 to 55rgy: 
whoſe double 110290 is the fide M H in the figure following ; in the 
criangle therefore ME H, we have knowne, 1. The Angle HME 
4077207 , the complement of Satrvrns Anomaly to a ſemicircle 
189.2279; orthe halte ſum .of the angles ME H and M H E viz, halfe 
*h5anomaly 69.613 96- 

2..The Lie M E 1908396 

3+. The fide M H 110290Y. 


To finde the-Angle ME H, . 
& 


As ther: ſum 2018686- COAY. 3.6949313 


Is to their differ, 1798106 6.25348153 
So 15 tang. halte ſum 69.61 396 10.42 99016 
To tang, halte diff, 67.35375 10, 3796492 
Difterence 2.26021 istheangle ME H, 

Difference doubled ' 4.52042 isth: angle M B H, or the Eque- 


tion ſought, ro be ſubtrated from Setarns meane Longitude, the Anoma- 
ly being lefſe then a ſemicircle, - wet if 


S&turns meanc Longitud: 44-8010 
Equat1on Subt. 4.52042 
Sarwrns cecentrick place 40. 28078 
2. To finde his diſt ance from the Sun.” 
Asthe fine M BH. *' q:3520432 09.47, 1,1034042 
Is ro the ide M H,. 110290 $.042536r 
SofmeE M H 40.77207 9.8149473 
Tothefhde BH $.9608876 


91 3876 
2. From th: eccentrick place of _ ſubduR the Node, there reft- 
eth the-argyument of Laticude: by help whereof and+he angle of his great- 
&& inclination,which according to Palialdne is 2d. 50y or 4362,wec may 
cafily finde his ReduRion, but the fide E B 4362 in the parts of xc0,000, 
muſt be reduced into the parts of Sarwras femidiameter g54198; to finde 
the curtation, As 100,000 15 to 954198,H0 13 42 62 10 41622, - 


Satwrnseccentrick place Exampl:,- 49. 22098 
Nod: fubſtrakt 110.41753 
Argument of Latitude 289.86326 


Whoſe complement is K L Joagery 


(609) 


As Radius 

Tocofine of X KL .2.50 . 9.999586 
S ois tang, of KL 70.1 3674 10,4421682 
To tang. of / +.70.129 | 10,4417546 
Wholcdifteſence | .51945, che ReduCtion ſoughr: 

And to be fubtracted from the eccentrick place, if he moye from either 


Node towards the limixs ofhis greareft latitvde, bur if he depart from the 
limits and approach towards the Nodes the reduQion1s to be added,for ſo 
the ſum —— w1ll be the place in the Ecliptique. As in our example, 
$S atwrne is paſt th: limits of bis greateſt lacirude, and is approaching to- 
wards his Node, and therefore the reduction is to be added, 


Saturns eccentrick place 40.2$078 
ReduRion adde 01745 
The eccentrick requced 40.29823 


The inclination of his orbire from the eccliprique repreſented in the fe- 
cond figure following by the Jine X L, may chus te found, 
As theRadius K E go. * 


To the greateſt in chnation E B 41622 4-6193229 
So is the fine of K L 70.13674 949733616 
To the fide X L i9145 4 5926845 


which 1s the inclination agreeing to the common Radius 954 198, where- 
as the diſtance of $atwrxe from the fan 1s to be pur for the Radaus, and 
then X L will be but 37491. 


AsDL 944198 -£0,47, 40203616 
ToAL 913876 Ee 5.9608876 
So1s X [, 39145 4-5926845 
FoXL 37491 '4-57393 36 


— The diſtance of Satwrne in his obite from the Sun being given with th: 
inclination of his orbite from the cccliprique, the diſtance corteed by 
curtation may thus be tound, 


ASAL g13876 CO.AT, 4.02911 24 
Is toRadus go 10,00000C0 
Sois LX 37491 443739236 
To the tang, of LA X 2.35121 8.6 130460 
— Radius 

oAL 913876 5.9608876 
So coline of LAX 2.35121 9.99963743 
ToAX 91 3107 


5.9605219 
To 


To finde S aturns ſecond 


this oak; fo hit 


in, this remainer is the A of the” 


WII Crean 
e then 180 degrees may remain, 
orbe, the complement whereofis che angle N A'S, orthe halle, is 


$aturns Eccentrick reduced 
The Suns true pkce 
The Anomaly of the orbe- 


The halfe Anomaly 


In 
So Radus, to the tang. 
Adde | 


131 d.- 
- 07 0,07, 


2®, 29027 
19407347" 
I113-775243 
66.22476 
_ $6,88762 
&. 
5.003 8707 
940433488 


At 


eB » 
- l Os 
k 


As Radius 

To cotang, of the ſumme $1.39541 -9:9036304 
Sos tang, halfe ſumme 56.88762 ,1356193 
Totang, halfe differ,  - _ $0.84613 10.0892496 
Summe ; I0773375 c Angled, SN. 

Difter, 6.04149 ANS., 


Becauſe Satwyye eccentrick reduced was ſubtrated from the Suns true 
» place, therefore the angle of his Elongation A'S N 107.73375 muſt be 
tubrraedalſo, and then Servrns place will be 1 25.1 9972. 
'.- To finde Saturns diſtance from the Earth. 


As the (ne of AXS 6.04149 68.47, .0.9777838$ 
To thefide A $ roof8gs 5-00 38707 
$0 the fine ofX AS .66.22476 99614845 


Tothe fue SX 877281 5:9431390 


'# 


To find the latitude ofÞ from the earth, 


As SX. 877293 Co, ar, | - ©;6865ro 
Is tro Radius 10, 0000000 
So is XL, 37491 | 4 5739336 
To the tang. of X ST, 2.: 44717. 8. 6397946 


which is the quantity of h Southern Latitude,becauſe the argument of La« 
rirude was more then 6 fgnes, when it is leſs then 6 ſigns, the Larixude 18 


North. 
CH AP. 14. 
"IF 0 Of the Motion of Jupiter. 


He inveſtigation of the place of chis and the other Planets, is 

YM well nigh che ſame with that of h, they differ more in the Di 

rgenſions of their Orbs, then in the manner of their calculation, 

Yer that there may be no miftake,we will not onely give youthe 

Dimenſions of their ſeveral orbs, but makes examples of theur calculation 
to the former time given. 


The meane motions of Jupiter, 


Anno Chriſti. | Longitude | Aphelion Node V. 
Tears 1500| e04.5J0000t 185.548;2 | ogy, 9388g 
80. | 269.04444 I. 98000 » $4723 
6! 1282.13667 14833 , 0411 
Jaly 17.62333| 01444 , 00335 
Dajes 16 | 1.3 3000 00104 | « 0003@ 
Howres 18 06222 ; 
Parts 4564 001 54 1 


Mean motion, | 474. 69820 | 187.68414 | 98.53141 
_ Aphelion ſubs, | 187. 68414 | Reſts Anomaly | 287. 01406 


The halfe of Jepirer firſt inequality, orhis eccentries > Gppoſing his 
Serpudj to be 100,000 by the'cotnpurarion of Byllia/dwe is 48 506, 
and the Semidiameter of the Earths Orbe 2 g1 38; and cherefore ro Bing \ 
Semidzamgter, when the Semidiameter of the Earths Ozb is 1c0.000 the 
proportion is, As 1g1 38. Is to 100, 000 ſo is 100,000 to 522520, -the- 
$emidzamerer required, whuch ne. TE is the Dzamerer of on 
pts 


= . 
b, & (Dal , 4 : " 
Io" *, & Fa - , \ k y . . 
—7 CI ITE 
. = 


@=2) 
lipks, or the fide ME 1045040. Androfirnt the eceentricity umthe ſame- 


party; fy 23 200, 000, is to 532540, fois 4856, to 25 372, the excentri- 
city; arid the double thereaf. 507.46 is.MH the diſtance of the foces. 


The complement of the Anomaly 732. g8594.isthe angle A M E,and 
the halfe k 36, , is the halte furn olitc angles ME H 
ed MHE 36. 49297 offpoite ang 

E 16 
The fide M Pf —_ 
1095786 £0, Ar, 3+ 960 2744 
994294 3. 9975147 
36. 4997 9. 8690974 

A 33. 87162 9. 8263865. 

"- —_—_— 2, 63135 & BH, : 

DoubE differ. 5.243508 B* ?MBH or the Equus (oth, 
C2 


arid ro be 2ddedto Fepitrys meanlotigirade, the Anomaly being 
Semi-circle, | 


Fupiteys men longitude -  I14-69920 
Equation add 5.24270 
Jwpiters eccentrick place 119.94090 - 
The Node ſube, g98.53141 
ent o- Latitude. 2 1e40949 


help pcm ae 170 £1 of his greateſt inclinacion 1.3633 35-07 
E B 2379,we may find the reduRion : but to find the parts of indination 
jn propotrionto the given Radius 522520. ſay, As 100; 000, ist0 2 379, 
ſo 15 522530to 13619, the, parts required. 

To finde the RedinQios, 


bo Cafe of X XL. 

50 c K Þ Is 36333 9, 6 

Totang,of KL, 21.4094g9:; 9. Lol 

Torng.of RK, a31r,40353 | 9 $932593 : 

 Bemd econ oteals Ole de ache Kedafion af 
c e t 

be fubrraced fro. aperdnanyravtnty "ROD: : 

— ne, 
jon ſubr, . 665 gs 


Ta, 


Fs ud the Soclination; 


AsRadius 

fo jhe greareſt incline E B 3619 «22 Þ4> 
eos of KL 21, 40949 P 9. 3633296 
Tothefide XL 4971 3. 6964748 


which are the parrs of inclinition agreeing to the chmon Radius 5 22580, 
bur the dittance of Þ from the Q s x0 be put for the Radius , the which 
diſtance may thus be found, 


Asthe fncolMBH , x. 242706, Co, ar. I. 0391241 
15 to the fide M H $2746 | -4- 7054028 
So is the fine ofE MH 92, g8595 9- 9805636 
Toth: fide BH 531655 $+ 7351395 
As the common Rad: DL 522520 Co, ar. 4- 2818g71 
> oa AL 533055 5+ 7251395 
L 4971 3. 6964748 
To XL $052 3. 7935114 
To finde Y diſt ane? correfted by Curtation. 
ASAL 531055 Co, ar, 4- 274$605 
Is ro Radius 10, 0200000 
Saws LKN goga 3. 2935314 
Toahefine of LA X $4515 7- 9783719 
As the Radius 
ToAL 531055 $-J25 1395 
"> 9:99 9932 1 
ToAX £310 F+7251226 
To finde  - FEET ineq nality of Jupiter. 


Fae gate ens 1, The angle N A S, which 1s » Ry 


© from Þ rare or reduced , or this from ir 
6 ;— this remazner 38 che Anomaly of the 


Sr or the half 1s 
lum of phe gapaliic ang)cs 5: 


 Fupiters eccentrick reduced 119.9744 
Trunplace 15407347 
he Anomaly of the Orbe 3413893 

The angle N A'S 1 vIOn07 

The halte e Anomaly is | 17.06946 


Theſe giyen with the ſides N A and AS, I ay, 
R 2 As 


# + SY ” - X 
x Fo , « 
4 0 


As the greater fide A'N $31034; Oar \ 4:2743774” 
Is to the Radius T0.0080000 
Io is the lefſer fide A $ 100395 5.0038707 
Tothetang, of 10,75783 9,2787481 
Adde 45 

&s Radius to Co-tang, 55.7578; 9.832940} 
So tang: of 3 ſumme - 17.06946 9.437186 
To tary. of 3 differ, 11.80523 9.320158g 
SHamme 284874687 4.1.00 $N 

Difter. $26 "SY ANS 


Becauſe Þ cccentrick reduced wasubtrated from the © place,therefare 
the angl: of his Elongation ASN 28.87468 mult be ſubtracted ala , and 
ſo Þ place 125.19839. 

To finde the diſft ance of Jupiter fromthe Earth, 


As the (ne of ANS $-26424 C0, Ar, 1.0373985 

To the fide A S 100895 5.0038707 
So the (meofkNAS. 34-1 3897 9.7491387 
Ts the fide SN G03 111 5.7803979 

To finde the latitude of \þ from the Earth, 

As the fide S N 603131 CoM,  4-2196021 
Tothe fide X L 5052 | 347035114 
So is the — go 10.0000090 
To tangs 0.47998 7.933115 

Which isthe quantity of Northern latitude; 

CHAP. 15. Y 
Of the Motion of Mars. . 


net, then what hath been already ſhewee, in the motions of S«- 
twrn and Japiter, we will procced in the ſame method , and 
ther firſt the middle motions for.the former time given, and 
—_ Dimenſions of his ſeveral Orbs z. as we ſhall hayc occaſion for 


Ms Chrifti, 


T Here being fo other variety in calculating the place of this Pla- 


% 


— On ——————_——_—_———_— 
An, (rift. Lange. T Abel. I, Wade & | 
Teares 1500 245 61677 196.fogs 45-42250"” 
$0[193-32778| 175139] rFO7tgy 
6| 68.23950/] .13r39}- ,ogoat- 


w_ 


Jaly 111.10306| «ÞO1250 00778 

D 16 $.:8500 | 00096 00057 

H 18 +3 9306 | 

P__okl _ EEE 

Mean Mioi.\627.07247;148.,70549 [046.56307 * 

Aphel.Subr,|14*,79540| Reſt Anons, [x 19526707 
Sappoſing the Semidiameter of F his Otbe 100.000" 
= 4 en.6'0 ity according to Rullial ds 15 9239 - 
Semidiameter of the Earths Orbe 656-8 
The fine of his angle of Inclination 2230 
And the Arch aniwering thereto | 1.851175 
And therefore ſappoſe the R, of the Earchs Otde- 166,000 
The eccentricity of ears will be 14075" 
The Semidiameter of his Orbe | 152350” 
The parts of his greateſt Inclination 4922” 


The Anomaly rT9.36707 is the angle AM Ein the Ellipfis of the 12 * - 
Chapter, and dhecfore the halfe of it is the halfe ſum of the angles M E &- 4 


and MH E 59.68353 
2, ThefdeME 704700 
8. Thefide MH a$150 
Tumme 332850 COAT, 44777575 * 
276550 : $-4417726 
59-68353 10.2330382 
54-86290 IO,1525633 
+32063T Angle MEH 
; 9.641 26 M BH orthe £qua-- 
tion ſought, and to be fubrrate>from the planets mean Lopgitude , bc- 


cauſe the Anomaly'is lefle then x80, vis, 119.36707..- 


Meane itude of Mars. 269.07247 "4 
j pry ubrrated 9.64126 * 
Adars bs Eccentric place 6 25743127” 


> . 4 "I F . ® .> 
Pa 


f-7, 


" To finde bis dift ance fromehe Sex; 


a- 


hoon mw 9641 if Oſt ©, 
T» che 28150  4+4494783 
$9 is thefine of M BH 60.63693 br 
To the fide B H 46473 $.1657590 
' From the eccentrick place ſuv: N 119.36707 
Argument of Latitude q 128.c6614 
W hole.complement is K L $1-93586 
To finde the RednftHon, 
As the (ine of-go 
To Cofmne the great inclin:XKL 1,851 99997772 
So rang: of K L $1.93494 - r0:1061739 
To tang: of X K 51.92039 10.1059471 
Difter, .01455 Reduftion, 


Becauſe the argument of 'Latitide ts more then go, the ReduQion 
mult be added rothe Eccentrick place, 


The cccentrick place of Aars 2537-43121 
Reduction adde ©1455 
Eccentrack reduced 257.445 76 
To finde the preſent inclination, 
AsRadius 
To the greateſt inchn: E B 9921 3.69:a572 
Sa the fine of K. L 51:93494 9.8960$78 
To the XL 3873 3.5881411 


Which are the pants'of inclination agreeing to the common Radius, 
152350, Butthe diftance of Afars fromthe © is to be put for the'Radi- 
us, and'then the parts of inclination will be 3924. 

Foras common Radius DL 152350 COAT. 4.8171 376 


Tod diltaace B H or A L 146473 5.1657590 
= 5_ 3873 2 .588a411 
To 27? 2.5710 

To finde the diſt axce of 7 reed Sy: +: => 
AsAL 146473 COAT, 4.$342410 
"To Radius Io, 0 
$045N L 3724 3-57980477 


To the lne of LAX 1.45703 $.4952987 
| As 


$0575 a6 


5.16 6146. 
Te feb onde of Mars. Ge 

We muft have given, '$ , which is befbund' by: 
er ng place from —_ of reduced, or this from it,, 
fe chat lefle then 6 remain,this remainer is the Anomaly of the 
Orbe,and the com a of isrhe angle NAS, or the halfe,. js the: 


NC 1 


| Se Example, . 
The © true 154.07347 
Anomaly of the Orbe 193.39329-- 
Camplement is N A $ 76.62771 
Halfe Anomaly $1.68614-: 
Theſe © ———— $ A, I ſays 
As the greateſt ſide 146426 C047, 4-$343814 
Ts to Radius I 0,000000d + 
$9 is the lefſet (ide SA roo8gy 5.004 $707. 
Tothe tang, of 3 4-56387 9.38 332521 
Adage 45 
As Radius 
To co-tang, ; 9.2650444 
So tang, + tum 10,1022929%5 
To tang, 4difi, 9.3673373- 
Summe 
Differ, 
Po. ow goo ed fromthe eccentrick of @:redu- - 
rep 7 © ed of clengation ASN 64.80150 malt be added 
1 5807347 
a4 thee  phabat® wits 218.87497., 
T6 fads the bift vice of & from he Ead, 
AsthefneofANS. 38.57e078 0,2051708 - 
Tathe fide AS _ . 1noo8gy | 5-6038707: - 
SofineofN AS 76462771 | 9.9880626 + 


TatheSN . 157438 - 5+ r= 
| Te - 


(129) 
"To fire the Latitude.of Mars from the Earth, 


*As5 thefide $ X 157438 . £0.47, 43038398 
To the fide X L W3s | 3-57105 37 
So 1s tncazyeh 10.090090GJ 
To tangent of XSL + - ot3566 : 7+3739475 
Whuch 1s the quantity of & his Northern latitude, ” 

CHAP, 16. 
Of the Motion of Venus, 


and Aars, we com? to the two inferiour, Fenn and eAfer- 

cury , the inveltigation-of whoſe places is much after the (ſame 

manner with the former, the difference- is in the ſecond inequali- 
ty, occaſioned by their motion under the earth, the Orbs of the other Pla- 
nets being above it ; that this diffcrence may be the berter diſcerned z we 
have added an example in each for the time before given, | 


H-=" done with the three ſuperionr Planets, Saturn, Jupiter 


. * The meane motions of Venus, 
An. Chriſt.) Longit. ® | Aphel. 2 | Node 
Teares 1500| 33 3.11667 | 303.97639| 07325944 


80| 15.48472| 1.12694 67028 
6 | 270.36028 -08444 05028 * 


July 339.65833| Þ0o806| Þ00500 
D 16] 25.63473 00062 «00039 
H 18] 1.20194 

P 4364 .ozoq8) | 

Meane Mot.| 265.4871 4 (305.19645 [07401537 
Aphel. Sabt,| 305.19645 |Reft Anon, |326.29069 


| "The Semidiameter of the arbe of Venus , un luch parts of which the 
Earths orbe.i$ 100.000, by the computation of Bullialdss is 72398 , her 
Eccentricity 575- The parts of her __ inclination 4270. And the an- 


'gle ir ſelfe 3.38111.” In therriangletherefare of the following Diagram 


ME H, we have three thyngs given, 


T2. The 


« bg 3. 
4. m7* 
4 e \ Re +” 

£.% bt 


Las Lac L4G : ot 
A 3 : 
_ >, . 
bac "LEONE 
> a 4 
,: . 


1, Thehalfe fum of the angles MEHandMHE 19,85465, vis, the 


halfe complement of the meane Anomaly to a circle, 


2. The fide ME 144796 

2, Theſide MH. I150 
SUMNME 145946 
Difference 143646 
Tang. halfe ſus, 19.85465 
Tangeat halfe difference 19.56;60 
Dificrence «28905 
Differ, doubled «57810 


C0,AY7, 


4.8358 079 
5.15739 34 


: Angle M E H. 


or the Equation to be added to the mean longitrde,becauſe the Aromaly 


1s more then a ſemicircle. 


The meane Longitude of Venus 265.49714 
Equation adde 57810 
The eccentrick place of Venus 266, 06524 
Node ow LEI . 74-01 Hl 
Argument of latitude I92,.c4937 
' To finde the diſt ance of Venus from the Swn, , 

As the fine of MB H 0.57810 C0, ar. 1,99613573 
To the fide M H 1150 3.0626978 
So the fine of H MB 39.70931 9.8054279 
To the fide B H 73822 . Ra” 

9 


> 6 


Te finde the 


Reduttion, 
As the Radius 
To the Cofine of the great inclina, XKKL 3.3$111 9.999*433" 
$9 tangent.of K L 12,04987 9.3293295 
To tangent of X K X I12-029590 9.3285728 
Difference 020379 ReduRtion, 


Beeauſe the Argument of Latitude is . more then 186, the ReduQtion- 
.muſt be ſubrraed from the eccentrick place. . 


The eccentrick place of Venume 266,065 24: 
RedaRion ſubtract 02037 
Eccentrick reduced 266.04487 
To finde the preſent inclination, 

As Radius 

To th: greateſt inclinat, E B, 4270 3.630478 

So fine of K L 12404987 $.3196533 

To the inclinat, X L 891 2.9500811 


Which are the parts of inclination agreeing to the common Radius 
72399, but the ditance of Venw from the Suny7 2832 being put for Radi- 
us, the inclination will be $896. 


As the common Radius D L 72298 £0.47, $. 1402735 
To Yexus diltance B H or A L 72822 4-362 2630 
Sois X L 891 2.9;08115 
ToXL $96 2.9526176 
To finds the diſt ance correfted by Curtation. 
AsAL 7:822 C0.47, $-1377370 
To Radius, fois X L 89.5 2.9526176 
Tothe fncot LAX - 0.70550 $.090} 546 
As Radius 
ToAL 72822 4.86 22630- 
So Coline of.L A X 0:7055 9.9999671 
ToAX 72816 4.862230x : 
To finde the ſecond inequality of Venus, 


We mt haye given, 1, The angle N A $ which is to be found by ſub- 
duRting the Suns place from the eccentrick of Yew reduced, or-thisfrom 
it ſo that Jeſs then 6 ſignes may remain, this remainer isthe Anomaly of 
the orbe and the complement js the angle N A S, or the halfe is the halfe 
lum of thz oppoſite angle. | | 


Cramps, . 


Example, 


The eccentrick of Vexs reduced 266.04487 
The Sunstrue place 154.07347 
Anomaly of the owe 111.97140 
Complement 1s N A $ 68.0 2860 
Halfe Anowaly | $5.98570 
Theſc given with the ſides N A and 'S A the Analogics are. 

As the greater fide S A roo8gg COAT, 4.9961 193 
15 10 Radius 10, 0000c08 
So us the leffer fide N A $216 4.8622300 
33.32 815 9.3583593 

$6.913ty » Y.2085475 
F3-98570 10,1707787 

I 3.46926 $.3793263 


45496 ANS 
4s Argey as N 
v2 


[a 


| PET IOOrenpe 7 (x22) 4h dads I cane - Lats, 
: » "a t of 
In the ſuperiour Planets, Satwrue, Japiter, and Afar, the ſurame 
theſe angles the — as x wa quent —at T gw tie 
there difference is the Elongati on 
ded to the Suns placeybecaule the — was ſubtracted from the Eccen- 
wick of Yenws reduced, 


P 


| Q 
Suns erne place F-54:07347- 
Elongation A SN adg ' _ 16 44: 
True place of Venw I96.5 8991 


To finde the dift ance of Venus from the Barth, 


As the fneof ANS 69. £9.47, 0.028540? 
To the fide A $ —— 5-00 xe 4064 
So fine ofN AS 68. 02660 9-9672296 
To the (ide $ N 99917 4-9996406 
To finde the Lati tude of Venus from the Earth, 

As the fide $ X 99917 (0.7, $0003594 
Is to Radius 1 0.0000000 
So ou L _ ” 96 2-95 26176 
To the tangent © O.SIG! 05 239770- 
whichis the South latirude of Fzauy, 4 f _ 


CHAP; 


"250 
\ « 


He forme flea che 
Venus, the Dimenſions ofw 


the middle motions thereof to the 
The middle motions of Mercury, 


CHAP, 19% 
the Motion of 


Pu. _ 


orbs we ſhall 


chem,but firft 
former time, 


353453750 
$9+5 3473 
6 | 326-41889 
65.47806 


_ 


4564 07781 


of this Planet is the ſame with 
vey 
Laid vn 


Sn. Chrif. Longit, 2 | Aphel. % 


248.73556 
2+316L1 
17361 
«©1694 
»©O01 26 


Meane AMo.\| 23470198 
Aphel, Snb:.| 251-24348 


| 


Nade % 

039.55639. 
2-12417 
eIFg17 
CO} 7 


4 


251,24348 
Reft Anon, 


421 5618 
343-45850 


The proportion berween the Earths.orb, and the orbe of Afercury is as: 


_ 343.4585-toacucle, 
3 Ie Ge E 


he fide 77170 c 
2, The hide MH 16210 
Summe 5. 93350 £0,47, 5.0297463 
Differ. 60960. 4-7850449- 
So tang, halfe ſum, 8.27075 9.1628126 
To tang, halfe differ, . $+435 33 8.97760: 7 
Difference. 2.84543 T An I MEH 
Difference doubled 569086 89 M BHorthe E- 
quation to be added to the meanc longitude, becauſe the Anomaly is 
more then a ſemicircle. . Example, 
The meane Longitude of Mercnry 23470198 
Equation adde 5.69026 
Eccentrick place 240, 39284. 
Node ſubtrat 42.15618 


198.,23666 


T60,000 to 38585 Semicentricity in the ſame parts48 , $105, The parts. 
or greateſt inclination. 4635. And the angle it felfe 6,90, In the trian-- 
le therefare M E H, of che firſt Diagram of the .tormer Chapter we have 
own, 1.. The halfe fum of the oppoſite angles MEHandM HE,. 
8.27075 the halfe of 16.54150 which 1s the complement of the meane As. 


0: hs "> F7 
& > +S \- a qe - 


To finds the diff ance of Mercory from the San. 
\Asthefine of MB H 5.69086 


WHAT s 
Toihe fade M H 16310 
RT - == 
96541 
" To finde the Redwit on, 
As Radius, tocoſine of X K L 6.99 9.9963431 
Sotangent of K L 18.23666 9.517845 3 
To tangenc of X K 11.113223 9.5146834 
Reduttion 12344 
And becauſcthe argument of Latitude is more then 180, it muſt be-ſub- 
trated from the eccentrick place 240.39284 
And then the eccentrick reduced will be, 240.26940 
: 7 o finde the preſent inclination, 
As Radius 
To the greateſt inclination E B 4635 3.66604 97 
-So line of K'L, 18.23666 9.49546 46 
To the inclinat, X L 1450 3.1615143 


Which are the parts of inclinatioa agreeing to the common Radius 
38585. But the diſtance of Mercxry from the Sun being put for Radius, 


the inclination will be. 1749 

For as Radius D L 38585 (£0.47, $.41350i5 
To Mercury dit. BHor AL 4654 4.6673 444 
$ois XL 1450 3.1615143 
To XL 1749 3-2429402 

To finde the diſtance correted by ("urration. 

As AL 46541 £0.47, $.332T556 

To Radius | T0.0000000 
SouXL 1749 

Tothe fine of LAX 2-15437 

As Radius 

ToAL 46541 

So coline of LAX 2.15437 

ToAN $6509 

Ts findethe ſecond + 


of Mercury. 
We muſt have given, 1. The Angle N A S which ts to be found by fob- 
.duQtivg the Suns place, from the eccentrick place of Aferewyy reduced, or 
this from it , fo that leſs then 6 lignes may remain, this remaiver is the 


DEI 


Anomaly ſnare, eenmyhiay tee be age AS 4 


the halfe, is the halfe ſum of thr oppoſe anyjes, 
Example, 

The eccentriek of Merowyyreduced: 220.26940 
The Suns true place IF4. 
Anomaly of elogart | | TL albes 
Complements NAS $3.80407/ 
Halfe Anomaly 43.09796 

Theſe given with the ſides: N A and $ A, the Amalogies are 
As the greater fide S'A- 1008g5 00,27; _ 4.9961293 
Is to Radius 10,C000000-: 
So 18 the I:fler fide NA+ 456509 4.6675373 
To the tangent of 24-74799 9.5636666 - 

Adde 45. 

As Radius 
To the coravg, of | 69.74799 9.3669735 
So tang, halfe-tamme* . 48909790 10,0470559 
Totang; halfe diff:rence 22.35160 9.61 40344 - 
Summe To-cpugree Angle Wy NS 
Difference 25.74536 ASN 


Becaule the'Suns plice-was ſubtracted tromthe eccentrnick of Afercary 
reduced; therefore the: angle of Elongation ASN- muſt be added to the 


Sans phe. 154 97347 
Elongation A'S 'N adde . 25-74636 
True place of Merewry 179.31983; 
To finde the diff ance of Mercury fromthe Earth, 
As the fneof ANS 70.44956 C0,AT, 00257896 
To the (ide A $ 100895 5-0038707” 
So the kneofkNAS 83.80407 9-9974539- 
To the fide SN 106443 $-0271154 ; 
To finds the Laticndoof, Mercury from the Earth, 
As rhe fide $ X 106442 COAT, - 4-971$846 - 
Is to Radius . 10,0000000 
Svu XL 1749: 3-2429403 - 
To therang, of SI. 0.94169 8,24 58247 + 


Which is-the ſouck Latizude of Aerowry; 


CHAPT. 


> 


: : T4 


_ CHAD. 18, 
Of the Semidiameters of the Sun, Moon, and ſhadew of the E ax th. 


W—\ He angle of the Suns apparent Semidiamerer, in his neareſt di- 
; | ftance to the Earth, Bullialdws hath by obſeryation found to be 
[ 


16 457, or in Decimall numbers 27917, And by an Eclipſe of 
the Moon, December 1628 , he found her Semudiameter to be 
16" 54 or 28167, and the Semidiameter of the Earth; ſhadow 44' 9”, 
or 7 $58 3,at which time ( being the time of incidence) her diſtance from 
the Earth by his computation was 9790Þ parts of the Semiaxis of the Eliplis 
10,000, By this and another obſcryation in the ſame Eclipſe, he ſhew- 
eth how to finde her apparent ſcmidiameter, 1n all che other intervalls, 
Theanteriour limbe of the Moon and the firlt Starre in the toot of the tor- 
mer Twin,(whole place then according to T ycho was Gemini 28.2517, 
or Gemini 28,4213 8 with South Laruude, od. 58' or 0.96667, ) being 
in the fame Azimuth, was 8” or 13333 higher then the Scar and the Alu- 
tude of the heart of Hydra then taken by him at Pars was ze deg. 37/yvr 
30 4.61667. From whence the hour was found,zo h. 4o',or 13; h.c6667 
and the houre being given the altitude of the Starre 15 allo given, deg. 56. 
2 15', ordeg, 56. 70416. The apparent altitude of the center of the 
oone was deg. 57 7' 9 ',or deg. 57 11916, but by her latitude and 
place it ſhould haye beene dey, 57 407 4**, or deg. 57 66778 and there- 
fore her parallax of altitude 32' 55”, or 54861. The firuation of the 
Moone and Azimuth in which her interiour limbe and the Stars were, 
being Prongeer aparent Longitude was almoſt in Gemin-gdeg.28 3830", 
or Gemmi deg, 28 64167, her parallax of longitude 18 nun, or 30000 
and therefore the center of the Moon in her true motion in Gemini 28d, 
57 min, fere, or in Gemini 28 d.g5000, her parallax of Latiryde 1s 19 mn. 
or 31667, to which 21” or 35007, the difference of the obſerycd Hatirude 
of the Moon and Stars , being added the true difterence is 50 min, or 
$3333 min, and thence the Moons Latitude 8 min, or 13333 S.j 
Now thento finde the diſtance of the Moon from the Earth, in this E- 
chpſe, the Earths ſemidiameter being one degree, Let F E C tepreſent the 
true Horizon, BD E, the vertical at Pars Ethe center of the earth, D 
the-City of Paris: the Moons true altitude, AE F, deg. 5766778, the 
obſeryedakitude AD G, deg. 57 1 1916. The parallacticall angle D AE, 
deg. 0.34861. Therefore in the Trzangle A D E we haye given all the 
angles, and the finde D E one Semidiameter of the Earth, to finde A E, 
tor whichthe anolagy is, As 


As the (me of D AEod. 
Tothe hdeDE 1 


To the fde'A E 
This foundaticn being1556, ke fade 


I poſſibly fall into ſome As ſi | 
Earth in this Ecclipſe to be but 55 mſn or the ide 


54861. 
So 18 the fine of AD B 32d, rn o 


BC m'the following figure, te ſenabdlomene ef 
Earthsthadow CH 1,0.7;3583 AEF dy omprog error 
ter A E, the angle of his apparent GB. 
16.35, or indecimalls 34916 BH repreſents ch&Earth,'B G th Sethl-! 
CA en S Dode: Toh 
yo the fine of HIC $9.264x7 0,0000;58 
Tothe fide H C | > BR, 1:73279737 © 
ty erent go ED 
2, Inch angle BI weave | Se des BH, rcandhi 
with the angle BHI 179-26417) 


Analogie is, 


_—_— 
=- 
# , 
wm / - 
F 


to finde the Angle BH Tyge 


-. 


OT > pa 
£1 + s 
" 


Asthepreaterfide HT | | $. 
160 the leſs H B pes 
T0.0000008G 
8,2675705 


10, 00000c0 
992390 45 
. halfe ſ\umme 36791 7.$075920 


To tang, halfe differ, 35454 7-7915125 
Angl: B1H 01337. And theangle CBI 72246 
3. InthetriangleC BI, weave givenche angles and the fide B C 55 


ro fiad C I, Therefore ſay, 


As Radus. | | | | 
> "qo M of CBI 72246 8.1007064 
SaisBC 55 | 1,743 627 


Ta.C:1 come BL 18410691 
and ahexcfora KG | 3065, and che.angle. K NOSE, | 


Tp 6s i Sn am Yoga | Karg6279 
| "1650s 


Sab/e-oglls; -- 


—_—— wan bas a nfo bf the wen he 
The Seavdjameterpat the 1nd room no changes eontas 


TIPETICNEF with theſe 
lakh Te: re Bullialdu "debtake for the; diftaciee =—_ 
A the earth, BC 57.85 >Cht7gare Heamres Andi, 
| hp gt" Þ memo aA I 734k 4. Htnet 'Ch 


48 p >; v1} 
As Radius 
Taethe fide B C $7-85 | 1.7627034 
So the tang.ofR C _—_— $8. 1176029 


TwC.1. 7584: 1.8799033 
La B EbrequttoCLSuKc 247 5g. Them aj 


A3Tx-- Ws 25.5 


To Revd - , | 
SouKG (Oo agreyt 
To the - TY | jy 
to Suns a et Semudiamerer be 

— GAB, uae mncer bg ita  - 
and E D A (ball be given alſo, viz. 03988.the Suns Horizontal parallax. 
when he 3x Perigzon. And the —3 TN 
1a Syx git $6. 50 Scmidiameters of the 
Far, as 97908 "$8647. | 5.00gr819 
To $7.85 . OY —-_ 
You + 953638 | 
ToBC $6.50 L 4 Sy 

| Heneera find the Moones Horizontal parallax when ſhes —_ 
the analogie —_— inthe preceding Diagram, 
AiEGarB 56.50 &z4ar. 


b croRadiug: SBSDE 1, 


Tothe fine of E GD. r,ot 399 8. 4709. 
Ne Horigore) enals of. Sum mbeube is perigon. or he ang 
B A G.wes ? ,o20% 
The Moonariou nerd peat niger 207 toads "Lar90y 
7 Ther aggregate 2,053 

Sexydiarnetor of the'Sun /ahivalt . 279 


There reſtsche angle CBI - 
-; the _ ſemidiameter of the earths ſhadow is lev werfrns ane, 


idea terns BC meaning te ngiean tein BT 
even, C I hall be allo given, 


For Ratheine of po 6 ve gt 43S EL 22 
Ie ge C 56.50 | | T,75at1 57 

of CBI 77472 .. - $7310309 
Sr. CI nn el. x4 ow 5 44 Mn 
And therefore KG h 


MR epogs nag TE 
NES RAG. oral... 5: es 


Ta, AB 1440.66 3.1585520 
” which 


7 a A L > " 
- M : 3 4 » wr 
wy 1 = bs : pF k 


"which is the diſtance of the Earth from the Supgnhen he is Periheliop,And 
becaufe the Suns eccentricity is 1984 , his Apogran diſtance 18 Yo 1784, 


i © comr.- - $:6078178 
F - $ bf | 


hence to find hisdiltance, in Semidiamerers gf phe earth, ſay, ,_ 
At his Petigzan diſtance 98216 » ,1 


Is this diftance 1440.66. _ | + * (41583620 
So is tiis Apog,diſtance. 101784 44 $-0076794 
Ta.his Apog.diſt., 1493.03 -  . . -; 3.1740 693 
Thea as'B $. bers 57 149303, or'E G'\ jo ef TK 6.8259;08 
To Radius, foisED.r Ewe: . © { - 1 ©,60060000 
Toxhe fine of E G D. 01385 5 | 68259708 
The Suns Horizontal parallax whey he is Apogzon. | 

Az Radius, to A B: 144c.66 " -3.15$5620 
Sos ang, of AB E 27916- 7.6877120 
To AE7018g. [625198 4 -. 08462740 
Them BSrp305 nr airy 7, 5:11 1 BL5INet 
To Radius;ſo is ST yor89 © Semid. 7) ' 0:3462740 
To thertang,of SB T 26936 A 7:6722048 


LE of-Auparem gn of the Sun _—_— - 

being Perigzan, we have given BG-z. K By 75841. KG, 24159 
apdB C. 56.50, the diſtance of the Moon from the Eart' whertfhe!iq Pe- 
rjg#4n.; from whence the lopgitude of the earths ſhadow may" rhlis” de 


AxKG 2360- CAPs »n ro.6270880 
ToKI' 56.50 26S T.7521157 
593 CL 176409) ole 2 i 0 29200 141. 3: 28831496 
To C D+ 182.93 2+ 26235 33 


- 
. 


BL. -$6:59.thta is AD- 239.47; che/ngitude of the carths fha- 
WW, of lo NY 92 0:0 t 6-6 4 
Let B Sbethe Apegeandiſtance ofthe Sun, -- \, 1493-03 
The angle. of che Suns apparent SemidiameterS GT * 26336 
The Peri Semidiammer or the angle AGE *',!-* \. " a7916 
Their leg isthe angle Z G E 13 ==2.% 1.2 eggto 
be produced to N,then {hall the angle I'GN be equal to the an- 
£Z GE, bur the Sun being Perigzan , the angle B D G-was/ found to. 
0.degrees 23918. whoſe complement is. the angle B'G D*89.7607 
therefore when the Sun is Apogzan,it ſhall be 39.7795 3 trerefore IX. 
<23944,:qul ro KN G, TIT 
3 a A x Þþ | ! 


"YL & n 
l , o VT. LW 
k % F4 1 
: - 
, 
= 
. 
- 
"> 
I 4 . 
. 


Hence ro find K G the 
+" ts ; 

oKy-' $6.59 _. .- 0.,7520459 
Sotang. of KIG 0.22948 .. 387 Bs Avoodaſy 
ToKOrt << Seo" » > 3547493 
AndKB 77369, Thento find C BN, Say. | I of 
AsBC 56:50 © co..07,  $.2479843 
To Radius go * © F Io, 6C00080 
SoC I or rather CN77368"_ | 1.8885613 
To'the rang,ofC BN 7844: 1, 8£.1364456- 
The Sun being Apogean ; and the angle C BI, the Sun being Perigeer,- 
was before found to 77472 , and therefore the difference of the earths 
ſhadow berween the Suns Apeg ear and Perigeqy 13, 80971, Then,, 
AsKG 22633 D '- "0s 10.645 2808 
ToKI' _—_—T"” 3,7521157? 
S018 TN. Þ 7736& 7 L8885613 
To C X 193.18 s | 1.1859578* 


Add BC. 56.50. Then is B X 249.68. 
The ſemidiamecer of the' Moon, when ſhe is Perigean, is greater then 


the ſemidiameter of the Suny being, Apogaan , and therefore Bullia/dis - 
doth make it 17, ot'287'33 , and becauſe the eccentricity of the Moon is - 
given 4362, her Apog ean diſtance in Fyzygi@ 1047617, the Moart being . 
Rerigaan her diſtance from the carth is, 95638, and iu ſemidiameters of - 
the earth. 56.59 and therefore her Apegean diſtance in {emidiameters of. 


the cart, by the anolopgy following, 

As 95638.- COAT. 5.0193696 
To 56.50 | 1,7524157 
So 13 104363: "_ »$018$5423 
To 61.66 1,7900276 
As her Apegeax diſt,61.66 | Co, ar. . $.2099724 - 
To the Moons Perry, ſemid. 283 33 3.4532935 
So is the, Moon Perig. dit, 56.50" 1,7521157 
To the Apog. ſed. 25964” 


| Fa EC FGLS $8 0%, 
| Wahaviche (cmidiamererof the Cone C T 76400; and her Priggen' 
diſtance 56,50,and DC 182.43, burwheg the Moon 15 eApeg ear, BC. 
wall be no more 'then 177-77 found a | 
B.D.239.43-'Hencetofind C1 or C N io the lame parts ſay, 


- 


AZ - 


by abationg KI pr K N 61,66,ffors- | 


þ « 
"x 
E 
4 
G 
>" \.N 
£ 


4 II. _— oe, 
$7 $3 * 


7" KDC rape 


oe - 2-2 I 
SouCd 177.77 02.2 -24985 
ToCl; - 74 | | \Lr8706547 
Then ssBC 61,66 &, 4, |  $.2099724 
Is ro Radius go 10,2000000 
To therany'of CBI 698 8 odeg9t 
To the tan 981 $.08c6371 
4 Here then we have determined 
Þ Apogrgn ; 26936 
The Suns Semigiameter 
Perigzon 27916 
Apogzon 1493-93 
His diſtance from the earth | . 
Perigzon I 440.66 
Apogzon © 249-68 © 
The Axis of the carths ſhadow 


mage © 33 #73 
The Semydzameter of the ſhadow , when the Sun is Apogzon, is 
vaxfitus Lane, Apog 78442 Perig. 77471, 


Apogzon . 25964 
The Semudiater of the Moone in Syaygiis. j\ LE 
- 5G jo 2039 
The diſtance of the Moon from the earch in Syzygiis 
| Perig. 56.50 
Perig. 23928. 
Semiangle of the Cone 
Apog, —_ 
and Magairide bee nip 
the Proportion and 1M e threes 
Of —_— Moon and EAR 


Thekevs be 


T. 34S "i238 
33 © 


As the Semidiameter of the Earthe fhatlew RB I. Ir tothe Semidie* 
werer of the ſhadow in parts of the Earths Semidlamatcr C1=BK: 
Ss i the apgarend Sernidimancer of 1h BA; Td he Sinitdiamerer of 
#he Moone inpaxrs of the Zanks SemidiaementP, thas is 


As Ges 00 £0, ar, | 10.120260g 
To Cl: 7649.1 ; 1: 1.39;51496 
$> is the Moones ſemid,. 283 33 1.4522925 
. To the Moones ſemid,. 27945 1.446703 

And Sphears being in triplicazed proportion of their diameters, the pro- 


point the canth co the Moone will be as r.6c000,00000.08c00.the 
Lube of- the carths/ Semidiamerer 10 02182-2893 9433615, the Crbe of 
rar Comer ay ay ry mare re 
rer by the Moons, ent will be 45.$23, and ſo many zimes is the 
body of che Moon comniandindes Bank: : 

T he proportion between the Seneidianattcy of the Earth and the Serhidhi- 
aneter of che Syn, may be frandbyrhbis analegy, | 


As Radius go | | 

To-AB 1440i66 2.158964 
So is tang. A B-E- 29946 75.687706S 
To AE 7.9189 | 0.846268; 
BuzibroAB  .. 3440.66 -/ | 
Youadde BD - | 23954F 

The fanae is A-D 1680.08 
Andxhen,,As Radius go 

To the fide AD 2680.09 3-1T:554ts 
So.is ng, of ADE or K1G 23928 7.620 7758 
To AE 7.0197 | 0:9463178 


And now if youtake the leſſer ſemidiameter of the Sury, te Cube thers- 
of willbe 245.781, but taking the Semidiameter' of the Sari to be” but 
1cmidiamezess-of the earth z- the Sure vill be 343 eines bigger than che 
Earth, A | | 
The proportion of the Samitiameterof the carth ard the Mbone is.a 
I t0 270060 .of the San andthe Eanthras'9 to rand therefore of ch 


Suu and cheMoon as 7 t9-29935 IbeGube of rh ery renr bg - | 
16 021 2, &cy, byſwhichdwiding gfe Gabe of che Suncletwhtiathers be” 
-quoricat will be 1 $919.49. audſo many canes 15 the Moozte contained 1s 
the Sun, 


CHAP. 
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. » CHAP,w. hs 
'Of the proportion hetween the Orbs of the ſuperiony and 
inferieur Plaxers, and the Orb of the Earth. 


Hart proportion the Orbs of theſe Planets haye to che carths 
Orb, we-have ſet down in thoſe Chapters, in which wehave 
ſhewed the manner of computing thear places, and by what 


.  meanes the truth of thoſe proportions may appeare, we ſhall 
ſet downe i1gthis, .,and becauſe ak wm. uſed thoſe proportions which 
Bellialdus bath wich great diligence computed; we ſhall exhibithere an 
Example 1n $ arwrac according to which method the ons between 
the oroe of the earth and the orbes of the other plagersare allo to be found, 

And Satyry; proportion to the earths orbe;as Bullia/dws hath determi- 
wed ot, and which we have uſed, Chap. 13. 13 as 160,000 to 10480. 

Th? oofervation from whence this proportion 4s gathered was made 
Anno Chriſti 1 587, January the gth. Hour oth. 75 parts , at which time 
$atwrn was obſerved to be in Aries 26,43 333.with South latitudedey.2. 
gry: Tae Suns true place then was 1n vw deg.29, 41778. and his di- 

ance from the earth, 98374. S4twyns true place from the Sun by calcula- 
tion was in & deg,2, 31416. whoſe difference from his obſerved' place, 
d:g.6, 18093. 1s the parallax of the orbe or the angle AN S, and the an- 
glc N A S, $7.10362, is found by dednRting Satwras place from the place 
of the Sun, which with his diſtance from the Sun or hde A N 95596 be- 
ing given, the fide A S will be found to be 10310. 


Now as the Suns diſtance from the carth, 98374 
Is to the diſtance, 10310 
Fo is the Scmidiameter of H orbe, I00.c00 
To the Semidiameter of the earths orhe, - 10480 


By a ſecond Offervation made Annes Chrifti t590, February $, about 
$ of the clock in the evening ; Satars was in Gemini, deg,7.5333 3, with 
South latitude, deg, 1.50. The true place of the Suri at the lame time was in 
Piſces, deg,0.02805, and his diſtance from the carth;9t953.And Saturn: 
place from the Sun by calculation was in Gemizd, deg.13.,82167, from 
which deducting his place taken by obſeryation, their difference, 6.28834 
a5 the parallax of his orve, repreſented by the angle A 15S. And ſubtrat- 


=_y 


4 — 'S= 
o CRTn Y 


ifg 1 9g nr from the Suns 
rences 250.2063 reject a ſemicircle is the apgle, ] AS 96.20638 and 
por tn ems EK the Sun repreſerued by A £94208 avtkercrae 
eAS 10423, TY IB E. 
And now as the Suns diſtance Y 
Is to the diſtance AG 10423. 
$0 is the Semidiamerer of Satwras orbe 100.008 
To the Semidiamerer of the earths orbe 10533 


 * 1 
- 
* 


from the earth 9893 


"al *.7 Vo 
| . 


*1 1.1] 2A 
ir : 


F By a third obſeryation made in the ſame year of Chrif 1590 Sepremb 


% 


7 
a + Wight, Saturns place was in Gemini deg, 28.1with evi 4 
81418333. 'TheSuns wrygeplace ce arthe me 'rime was Jn | 
deg 24-498 33. And histhitanee froth the earch 1003 00; SakarbebPlce | 
0m the. Suns Ly-calculation;/ was in Geavins deg; 21:76722; which dt 
ing d:duQed from his place taken by obſervation , their difference I 
PeniBog of his otte , or the angle A KL 6.3 3278, and dednairg ”_—_ 
wr{ Flace from the place of the Sun the angle AL K is 92,7313, 3 
vie the fide AL 10415. Now 


4 8 Wh #S 
% - % 


nc? 112+": »3 pa ” | 
place 3:0.02005 their difle< - 


. Bj 
-- 


L's 73 © - 


Now as the Suns 


"4 


4 


» "© Ca od Ya i 
BL ep Wk 
. 


diſtance froq: the earch 100300 


Is to the diſtance A L 0415 
3o is che $emicianerer of Farwrns Orbe 190000 
Ts the Semridiamerer of the carthrs orbe. 


tozs 

But Bellialdns whom we follow doth retaine rhe firſt of theſe = 
us being the meane » and moſt agrecable to Tycho's obſeryation; And 
from theſ three obſervatiors the inclination of Saturns orbe may thus be 

ound, 
i Triangles LD.N. IDO, andD GM of the following Diagram, 
have their ſides and angles equal with thetriangles, NAS. IAS and 
L AK inthe Diagram preceding, being drawne from the ſame obſerya- 
tions; in every of which we are ro compute Þ diſtance from che earth; 
for which in the triangle L DN by the firft of theſe obſervations we 
have given the angle LND $6.71556. The LDN 8$7.10363 
and Þ diſtance from the Sun LD gg 596 tofind L 


As the fine of LN D 86.715 56 C0, Ar. 0.00071 30 
Isto the ide D L'95596 4-9804397 
$othe fine of LD N $7,10362 9$+9994447 
Tothe fide LN 95630 4-9805974 


Then in the right angled triangle LK N right angled-at K , we have 
Yivcn = _ of Sexth latiende LM K 2.46667 » andthe fide LN 
w5630,tofindLE, 


As 23" 20;0000000 

1s to g56 05974 
. Sowthe CT ELNK 3.46667 $8,50974 

Tothe fide L K 4116 36144508 

| Hence to findthe angle ef Lacitude ar the Sun fey, 

As the (ide LD gg 596 C0, 47, 5.0195603 

Ts roRadius 

So iathe ide, Kgalis 


Take Since of LD K 2.467 5 : 

roy 9 5 ur. RIO LD Or-we have Pos rg 
giebO N-g7.30522 whoſe complement is- > the 
756-2638, and Þ. ditance fromthe Sun Dyce | from 
1hecarth I Q, 


as 


» * 
” ; wa - "x k ”_ —Y . "4 
» - 7 + « » 
3+ « "S » ” THO © : 
= . . 
Cv x - 


As the fine of ITO D $3.49473 £0, 4, | Ce 
Is tothe hide I D 94338 } 
$0 is the fine of I D O 76-20638 9.99529 to 
To the fide 1 O 92409 4957745 

Then in the right T H1IO right angled at H , we have 


given the angle of Sarwrae Sextb Latitude HO I 1.50, and the fide I 0-- 


to find H I, 
Totefide 10 09657145 
0 $2409 96 
So wthe fmeof HO I 1,50 F664 
To the fide H I 2429 $4.3336375 
Hence to find the angle of Laticude at the Sun 

As the file I D 94338 60, ar, 5.02 53174 
ww — of 10,0000000 
So is the I 2419 3226 

To the fanc of IDH 1.46932 Lqoto46y 


By the third obſeryation in the _ - GMD wehaye given the angle 
2 


(-W 
wh 


& 
4% at6 


Md 
4 Tw.x4 


- & IP 4 143) 
 MDG87.26889 the angle M 


i; = 
Hf i » A 


»: - 
x* 


&S.V.7 — :.\ald 


G D $6.39833 the ſide GD 94239 to 
find ME, Ft 
Asthe line of GM D 86.3983 3 C0, 47, . ' ©,0008588 


Tothehue of MD G $7.26889 . 9-9995064 
Soisthe Gde G D 94239 | 4-97432.306 
To the fide MG 943 +8 | 49745958 


Then ip the right angledtriangle GM F right angledat F we have gi- 
yen the augle of Saturus Somh latiinde GM PF 1.18333, and the fide 
GMnofndGF, | | 


As Radius | 10,0000000 
Is to the fide M G 94318 | 49745958 
So is the ſine of GM F 1.18333 $.3149535 
Tothe fide G F 1948 | 3.2895493 
Hence to find the angle of latitude at the Sun, 
As the fide DG 94239 C0, AT, $.0257694 
Is to Radius - 1T10,008000g0 
So is the fide G F 1948 32895493 
Tothe ſine of GD F 1.18434 8.3153187 


Theſe things prewiſed the places of the Nodes and the angle of incli- 
uation of the planes may thus be found, | 
In the following Diagram letthe place of the firſt obſervation be at A, 
and the angle of latitude at the San D G 2.46756. The ſecond at B, and 
the latitude GE 1.46931, The thud at C, and the latiude G F 


1.18434, | 
"” The Arches of apparent wotion from the 


Firlt obſervation to the ſecond A B 4L.SOJSI 
Second to the the third BC 7-94555 
Firlt ro the third AC 49.45 396 


T he halfe of theſe arches are the meaſare 


BAC 3.97277@Twhoſefines CAB 35435 
the angle Tr e-75T7) are the ſides 4B C 6929 
| AC 44328 


Fn J : . 

*C wo 4 "1+ -L A, a r 

"> * ” Ry 4 
4 %. + : : Ta 


IDK 1.46933 : 
GDF 1.18434 


4 
GE andGF is FE $53 
The difference between CG DandG F is F D 2242 
| E andGDisED 1689 


ihe © 


K- 
D 


3 = —M 
- a \ | 


A 


Ht 


N 


Hence'to find the (fide AL in the triangle A BL nſe this attalogie 


As FD 2242 C0 Ar, 6.6493644” 
IszoC A 41828 | 46214678 
Sois E D 168g 3.2276296 
ToAL 31517 4-4984612 
Then to find the atgle A BL ; 


. : AB 
We have given the fide» $A 2935 amd BAL 3.97577 
whoſe complement is 176+02723 y and the halfe thereof $8.07 z61 is 
the halfe ſumme of the oppoſite angles. 


As the ſumme of A B and AL 66946 | 00,07. $-1742754 ' 
Is to their difference 3924 | 3-3937389 
So the tang, halte ſumme 88.01 36x 11.45988; 2 
Tothe tang. halte difter, 59.3368 Fe 10.228895 
The ſumme 147-400390; 

The difterence 28,6269} is the angle ABL 


whoſe doudlc 57-25326 15 the a:ch A M, 20 which if you | 
aud: 


4 8 Fe 
Fi 4-7 , 1 : 


atthe the arch AB | © 47,5075 thais forame is the Arch B AM 
i 98,761 37, Whoſe c t to 180 givts 
hearch B Hand MT $1,2486y, andthe halfe thercof 1s the arch B H 
4.61931, Now then thepaine Tis in 73.82267 


To which if you adde B H 4061931 

The Node aſcending is 114-449g8 

AnddedaQing B Chom BH 4061931: whoſe CGE 65098 

Their difference is CH 32.673796>natural <GF 53980 

The fumme of H Band BA is H A $32.1 2682 Yines are fG D 99057 

To findthe angleof Inclingtion by the firſt ebſervation, ſay 

As GD 99057 £0, ar, 5 cO4LI49 

ToGD 4306 3.6340740 

So is G K Radius F0.0000000 

To G Ktrhe fine of deg. 2.48908 - 8.6381889 
To find thy ns of Inclination by the ſecond obſervation, ſay 

AsGE 65098 Cl.ar, * 5.1864 324 

ToG BE 2617 34178037 

So G K Radius 10.0000000 

To GK the fine of D. 2.30399 - $.6042361 
T find the angle of Inclination by the third ebſervarion, ſay 

AsGF 53980 Co, ar, $-2677673 

ToGPÞP 2064 3-31 47996 

$$ 1s GK 100.000 or Radius 10.0000000 


obſcryation, viz... deg. 1.59 that ſo he might make theſe obſervations. to 


agree as necve 25 might be. 
And now if you fi eo + 20yar poges. rv 110.42333' 
And from. thence the place of the 2d, obſeryation 973.82167 


og ray ea arch HB nee and 
thereof is G E 59624. Againe deducti 7494555 from 
BH, their difference will vive CH 2.65617 % 

47954 


the line thereof G F 
And 


o . b 4 
TOY ISO TT IIPTR "a 
a CY >* « 8 ol 


And by adding A B mw to HB their ſumme ſhut be 4A 
7$:10917and the fine theredf G D 97854. 
For cholarhmde aqrecteg's 16 the firſt ebſervatien 

As G E 169,000 
Is ro GK deg. 2.50 
So is G D 9.7854 
ToG Dor the cate 2.44533 
whereas it ſhould have been 2.46667, 

For the latitude axreving AY KA obſervation 


As G IG denn, 50000000 
leto K 2.50 $6396795 
So'is GE 59624. 471 542.10 
ToG E or the latitude 2.49029 | $8.41 5106$ 
whereas it ſhould have been 1.36667, 
Forthe latiends agyeving tithe third eh ſervarien 
As G K 100,000 © $,0600008 
Is toG K or theangſe of inclin, 2.50 3463 96495 
SoisG PF 46862248 
ToGF or 4 4M of latic, 1.19856 8. 3104644 
whereas it (hould have beca but 2.2 9 
CHAP. n, 


Te fad the mean Conjutiien and Oppoſition of rhe 5 uw and Mon 


[ES this perpoſe the Table nar ray arr. 
we have here exhibited in Deciumall numbers, (hte 
teddy on rec Fa gives tence Ser down firſt the 


nt gu 2, gm" = 
1 Cenjunttion, orF on, the nemainar.ſhew- 
cine ar Thartin) rF, Hom prot, ni ow 


Example 


1 would know the time of the meane oy IO the Sun and Moon 
an eAferch;c65 2, The worke is this. 


The 


", $7 "A q 


| | - + , How, ' Pars 
The Epocha 1640 | 


4 701,96639 
Yeares compleat 11 20,147223 
Febrwary compleat Bifſextile 022453539 
The ſumrae ſubtrat 744-64500 
From the Oppoſetion next greater 1063,10139 
Reſts the meane oppoſtion | . 31845639 
that is 13 dayes 6 houres and 45639 parts. 


CHAP, 22. 
To find the true Oppoſition or (*onjunition of the Sun and Moon, 

Oc the time of the meane ConjunRtion or Oppoſition given , find 

the true place of the Sun, and the eccentrick place of the Moon,and 

compare them; if they either be'preciſfely the ſame or preciſely op- 

polite, the time of the true ConjuaRion or Oppoſition agrees with 
the meane ; but if they differ take the difference, by fubtraQing the leſſe 
fromche greater, and that callthe diſtance of the Sun and Moon. 

2 Outofthe Table of Semidiameters, and hourly motions ; with the 
meane Anomalies of the Sun and Moon , take out their hourly motions, 
and ſubtraR the hourly motion of the Sun; from the h motion of the 
Moon, by the remainer (which is the hourly motion of the Moon from 
the Sun) divide the diſtance of the Sun and Moone before kept, the quoti- 
ent gives the time, which muſt be added to the mean time of Conjunſtion 
or tne if the exceſle be inthe Suns. place, or ſubtracted , if in the 
Moones place, | | 

3 At this tirne thus correed, find againe the true place of the Sun 
and cecentrick place of the Moon , together with their diftance, ang re- 
peat your former work, till you find them abſolutely ro concurre , and 
the time thus found ſhall be the true time of ConjunRion or Oppofition, 
As in the Example, 


| | ab D, Hou. parts 
Ar the time of the meane P March * ' 13 6445639 
The true place of the Sun's 4.85039 
The Eccentrick place of the Moone 180.38631 
The Diſtance of the Sun from £ Meon 4.46408 
Mean Anomaly ofthe Sun | 266.40860 


His hourly motion 


$3C*% | = voy & , 4 . 
» " "RY 27 -4 oth 


"Mecane Anomaly of the Moone | 


PR 
FM 


'90.16691 - 


Her hourly motion 51827 
Hourly motion of the Moene from the Sun 47715 
By which dividing che diſtance 446498 
The queciens ies Hours 9.35 58 to be added, 

So the time firtt correRed March 13 15-81279 
The true place of the Sun is $+23520 
The eccenrick place of the Moone 135:15798 
The diltance of the Sun from F ofthe Moon 07722 
Which divided by the hourly motion of the Moon fromthe Sun .48114 
Gives in time to be added | ,16c49 

* Sotheriune ſecondly corrected 13 15.97328 

The rue place of the Sun 1 5.24180 
The ecceurrick place of the Moen 185,:4c10 

The diſtance of the Sun from. the Moon 00179 
W hich divided by the hourly motion of the Moon from the Sun .481 24 
Giycs in time to be added 00353 

So the true time 13 15.9763r 

The true. place of the Sun is 5.241 94 
The eccentrick place of the Moon 185.24190 


4 For this tune find out the true motion of the Moons Latitude, and 
thereby the ReduRion, which divide by the hourly motion of the Moon 
from the Sun, and the quotient contraty to the wb of ReduRion, apply 
ro the laſt correted; ſo have you the true time, InourExample, 


The true motion of Latitude T74.04881 
The ReduRtion Adde 03 398 
The quotient Subr. . 04983 
So the true oppoſition : : 13 5.92658 

5 Laſtly, apply the equation of time to this equal timeto make ic ap= 
The true time of the P 13 15-92698 
The equation of time Subt, 02834 
The appercat time of the # 13 15.89514 


CHAP. 
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CHAP, 22. 
To find whether there will be an Eclipſe or not, 


Here are two wayes. w know this, of which the one- 13-more 

eafie, the ocher more certain, The firſt is this 3 Ar the true con= 

; n&ion, if the true motion'of Jatitude þe within 17 degrees 
backward or forward of 6 or 12 fignes, or at the oppoſition within 12 de- 
prees, there is a poſfioility of an Ecclipfe, otherwiſe not, 

In our Example the Moons true motion of ktitude 1s 174 deg, 04 881, 
which being nor fully 6 degrees diſtant from 6 fignes , ſhewes the neee(- 
fry of an Eclipſe, 

The ocher way isthis, Ifat the viſible conjunftion the viſible htitude 
of che Moon be lefſe then the aggregate of the Semidiameters of the Sun 
and Moon, there malt be an eclipſe or elſe not, 2. If at the true oppoſt- 
tion the true latitude of the Moon, be leflle then the furnme of the Semidi- 
amerers of the Moon and the carths ſhadow , there mult be an Echpſe 0- 
therwife not, 

This latter way is moſt certain , onely ſubje@ to this inconvenience, 
that a great part of the calculation is performed before we come: to the 


wrripuesy or power to judge of the poſſibility, 
CHAP. 24. 
To find the Quantity of « Lunar Ecclipſe... 
B- the true motion of the Moons Latitude, find her true latitude, 


according to the former direRtions: this in our example is 0,51496 
. North Deſcendant. 

' 2 Find out the Stmidiameter of che Moon by. her meane ano- 
maly out of the Tabl: , as allo be Horizonrall parallax; and with the 
mane anomaly of the Sun , take our the Semiangle of the Cone of the 
faadow ; and this ſubtrat from the Moons Horizonaall parallax , there 
refts the Semid, of ſhaddow, | 

3 Adde together the Semidiamerer of the ſhadow, and Semidiameter 
of the Moon, and from the ſumme ſubtract the Latitude of the Moon, the 
remainder is the fcruples of the Moons diameter ecchpfed, 


Example 


"eg 


$ + \ 4 
CENTS 


Horizontall of the Moon 


Scmiangle of the Cone Subs, - b . 33455 
Semidianieter of the ſhaddow oh | *" *,70954 
Semidia nttter of theMoon | 026431 
Tumme of the Semidiametrers F 97 by 
Latitude of the Moon, Sadr, ' 51496 
Scruples deficient | 45889 


4 Convert theſe Scruples into digits or parts, whereof the Moones 
body containes 12, thus, 


As the Moones diameter 52862 68, Ar» $+276857 
Is to che Scruples deficient 45 88g 4-661708 
So is 1 2 digits | t.07g181 


To the digits ecclipſed r0.4r | 1.017746 

Yer note that Lunar Eclipſes are of three ſorts. 

z Partiall,when the Scruples deficient are lefle then the diameter, 

2 Torall without continuance when they are cquall, 

3 Tatallwith continuance when the ſcruples deficient are greaterthen 
the diameter, and in theſe the digits eclipfed are more then 12, which 
arc ſo to be ynderitood, as that they ſhew kow far the eechple is over the 
body of the Moon» 


CHAP. 25. 


To find the duration of 4 Lunar Ecclpſe, orthe cominzance of the tt: all 
'p darkmeſſe, where the BG & total, , 


Ind the ſcruples of Incidence thas: Take the Logarithmes of the 
Gnate and difrage c, of the Moones latitude and the ſumm of the 
oe nne bar nr” wr = ger the _— 

- _ of therwo Logarithmes the Logarithme Scruples 
* ide . | X r.4 6 


X 2 Example 


LY ' p y gas 5 _— 
_— . * » 
* > AER. 
EE 


Example: 
Somme of the Semidiameters g7 385 
Latitude of the Moone 51496, 


Their ſumme 1.48881 #4172836. 
Their difference 45339 4.0613oÞ 
Summe of che Logarithmes 9.8 34544 
Seruples of incidence $2656 4-91 7273 


2 .Divide the Scruples of incidence by thit hourly motion of the Moon 
fromthe Sun , the quotient gives the time of incidence or halfe durati- 
on of the Eclipſe. This ſubtracted from the true time of the oppoſition 
gives the beginning otthe Ecipſe;or added to it gives the ending, 

Example. 


The Scruples of incidence $2656 4917273. 
. Divided by the heurly motion of the Moon 7+ 682326 
from the Sun 48121 © 4 32 
Time of incidcnce, hours 1.7177 0.234946: 
The true time of the oppoſition 14d, 15.8984. 
Time of incid2ace labr. 1.71770 
"Tre beginning of the Eelipe* - 14.18c44 
Tune of jnci added, gives theend- 17.61 554 
The whole duration 3.43542 


3 If the Eclipſe be total and you defire to know the continuance of total” 
darkenefſe, take th: difference of the Semidiameters inftead of the ſum, 
and thereby worke as you are direQted in |the firſt example of this Chap- 
terand you have. the, halle tarrignce in the ſhadow, whoſe double is the 
thing ſought, | 


CHAP. 26; 
Fo find the Moons Lazitnde at Fg beginning and end of the 
| | clipſe. | I. 
leiply the Suns hourly motion time of incidence,thepro- 
duQ being added to the ſcruples of oma 147 cont aoe 
notion of the Moone agreeing to the time of incidence, 
nt S* 3 From the true motionvf latirude at the true on 


fu>zraQ, this motion of the Moon ; there retts the true mation of hats 
at 


* 7 "'* 4 - 
. CS I "- I 


a! the beginning of the Eclipſe oy adde it ou have the motion of® 
ar tr wer Fs rata 


latitude arthtending , 


find out the latitude, anſwrring-t1® the beginning. and end, as in our 


Example. 

The tme of incidence 

The Suns howily mecion + 
Their produRt is 

Thefcruples of incidenee 
The fumme 

Motion of Lagitude artrae 


Motion of Latitude at beginning 173.15166" 
Latitude at beginning North Deſc, 59223 
Motion of Latitude at ending 174-94596* 
Latizude atcnding North Deſc. 43746" 
CHAP 27, $ 


(1-307 
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e of hatitude yod may* 


17197” 
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07059 


«8g7iF5 


14.4882 © 


| To find the middle of the Eclipſe or gre meſt darkeneſſe, 
T: time of the rrue Conjunction or Oppotition the moſt recei-- 


| ved, is when the Sun and Moon are in one line perpendicular to-' 
; the Ecliptique , to find this withthe-Moonscrue Latitude at the-- 

- true oppoſition , enter the little Table of the diffetenct' of the 
true CunjunRion or ion from the greateſt obſewaridn', and ycus" 
ſhall find the difference with the title, which divide by the how} motion 
ofthe Moon from the Sun, and the quotient according to the title , apply ./ 
ro thetime of the erue oppofition; ſo have you the time of the greatett* » 
darkeneſſe, or muddle obſtaration- 


Example. . 
The Moons Latitude, North Defcend, .gr496* 
The diflerence. adde 04489" 
Which divide by the hourly motion of the Moon 48121" 
Gayes the difference m time to be added-- £0328 
To the true oppoſition Pfarch 13.15 .; $9814 5 
Soche myddle of che Eclipſe 


& 1599143 - 


ix, n 


aw... 
L % 


—_— . 
-- * % 
. = 


preceding 
March 


'Meane oppolttion 
Inceryal 
True oppoſition 
True place of Sun 
Eccentrick place of the Moone 
Mcane Anomaly of the Sun 
Mcane Anowaly of the Moone 
True motion of Latied?: 
True Latitude North deſcend; 
Re:duqion Adde 
Hourly motion of the Sun 
Hourly mction of the Moon 
Hourly motion of the Moon from the Su 
' ReduCtion in time Sur. 
True oppohrtion correfted 
Equation of time Subr. 
Tiuelt oppoſition 
Horwonrall Parallax of the Muone 
Serniangle of the Cone 
Semidiameter of the ſhadow 
Semidiameter of the Moone 
Surn of the Semidiameters 
Scruples deficient 
Digs eclipſed 
Scruples of incidence 
Time of incidence 
Bcginning of the Eclipſe 
End of the Eclipſe 
The m__ duration 
Latitude of the Moone at the beginning 
Latitude of the Moone at ro | 
Difference fromthe middle, Added 
The middle of the Eclipſe 


TheCdledlation of the ferementioned Eoelipſe actording to the 


North D. 
North D. 


r3.25 


d, ho, 

13 6.45639 
9.35580 

I}. 15.97681 
___ $-24194 
185.24190 
266.79954 
35-44379 
174.04881 
+51496 
02398 
«O4QIIL 
0.52232 
+48121 
04983 
13 15.9269% 
.0 2884 
13, 15.39814 
«94499 
+23455 
+7995 4 
+264 31 
97385 

* « $5386 

10.4197 
$2656 
1.71779 

13 1415044 


 I3 17.65584 


3-43 540 
oF 9323 
43746 
©9328 
»99142 

CHAP, 


$1 Þ3, 


CHAP:* a | 
Of the C alen{ation of the Sune Ectidſo. 
His Eclipte is not properly,” the Eclipſe of the Sun , but of 'the- 
| earth whieh { 


* 4, 
I . 


earth in regard it is not the Sun, bur ooſeths-light . 
the Sun berng only apparently darke, the earth in truth, we will 
how ever uſe the name, that others- have given it, and ſhew your: 
the manner ofthe Calculation. | 
Find the meane conjnRion, and from-hence the true , which corre&: 
by the ReduRtion and Equation of time in all things as in the Moon. 
| Exampleof a Solar Eclipſe, which- happened March 28. 1652, 


D: 
Mean ConjunRion March 28 0.82737 
Suns place 19.36150- 
Eccentrick place of the Moon 2039832 
Diſtance of the Moon from the Sun . 1.53682: 

- Meane Anomaly of the Sun 2$0.96133 
His hourly motion  O©go 
Meane Anomaly of the Moon 223.17573 | 
Her howly motion 60109 -Y 
Hourly motion of the Moon from the Sun: «S6o19- :3 
which dividing the diſtance 1.53682 3 
Gives inthe quocient ſubt,. 2.74336: 4 
So the time firſt correted . 77 22.07997 4 
True place of the Sun 19.24962 - f 
The Eccentrick place of the Moon 19.29533 . 
The-diRance of the Sun from the Moon: | 04571 3 
which divided by the hourly mation of the Moen from the Sun-- ,5613 7 2 
Gires in time — ſubtrat#. 08143; 2 
So the time ſecondly correRted 27” 21.998 54 by 
True place of the Sun 19.2463r : 
Ecceacrick place of the Moon 19,24766 
Diſtance of the Sun from the Moone oor 35 : 
which dwided by the hourly motion of the Moen fromthe Jun. ,56140-» 
Gives. in tie ſuvrratt '  ,00240- 


$o ths true time of Canuniien - 27: 3199614, 


q "Fs a . T2 O.% 4 Sw. | — ” <a , » ”_ "2 3 F 
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'The trae pk-ce of the Sun 


I 9.24621 

Eccentrick place of the Moon $9g.24625 
True motion of Latitude 8.30745 
The ReduQtion Subira8 » @;03 4 
"The quotiept : 062 

So the true ConjunRion .27 22,09913 
Equation of time ſubtrad .09970 
The apparent time of the 6 27 21.9594 

CH AP. 29+ 


To find theP arallaxes of Longntude and Latitude, 


Y the rules delivered inthe former part, find at the true Conjuti- 
on the Midheaven, with its altitude and the Meridian angle. 


Example, 

The. Suns place Y 19-246 
The Suns. Right Aſcenſion 1 7.749 
Time in Degrees 3 29.391 
Right Aſcenſion of Midheayen 347.149 
Midheaven X 16.0212 
Meridian angle 67,078 
VD:.clination of Midheaven $.532 
Altitude of the Equator at Lender 38.467 
Altitude of Midheaven 


32-$34 
2 Theangle of the Ecliptique and Horizon , or alcicude of the Nona- 


geſime &gree, and bis diſtance from the'Midheavea is thus found, by the 


17 Chapter of the firlt part. 
As the _ a3 HA 
To the fine ofthe Meridian angle 67 P9642 

' Sois Coline of the Altitude af M C —_ 3 | IIS 
Tothe Cofine of the Angle, &c., 39430 9.$886764 
Then as —_— "Ip 
To the Cofine of the Meridian angle 67. : 2 
So is corang, of the altitude of the M. ow __ Ho 
T2 the tang, of the diltance of the M. C, 
from the Nonagelune degree "0 9.7809333 
This M C falling betweene Capricers {ance this diftance is to be 
added to the Midheaven 3 16.03 
Aud the Nonageſime degree will be ig | 


*} Find 


AS 


wit, 
"4 E 25% 3 "Þ 
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* Y Vindthe Node Afcendentand SuberaQ it from the Nongge! 
with che remainder enter the Table of the Moones hai 

Noh adde tothe | 

zraQt ir from ity .ſo have you the altitude of the Nonageſime degree of the 

Mooges orde, | 


| Example, 
The Node Afcendent 'Sabt, 10.439 
The Nonagefime degree 27.140 
Therereſts 6,501 
Which gives the Moores Latitude _ «Adder $70 © 
The angle of the Ecliptick and Horizon 39,300 


Alcitude of the Nonagelſ:me degice of the Mooncs orbe. 39.370” 
4 Take the diſtance of the Snn from the Nonagelime degree , which in 
our Example of the:true ConjuRion is 2d. 10, 
5 Om: of che table of Hor1zontall parallazes, take the Horizonta)lPa» 
rallax of the Sun.and Moon, the difference of them 13 the Horizantall pas 
rallax of the Moon from th: Sun, 


Example. 
The Horizontal parallax of the Sun is 03913 
The Horizontall parallax of the Moon 299396 
Horizoncall parallax of the Moon from the Sun 95434 


6 Adde the Logarithme of the Horizontal parallax of the Moon trom 
the Sun, the fine of the Altitude of th: Moones orbe, and the fine of the 
diſtanee of the Sun from the Nonageſime, their ſamme ſubtraRting ewice 

Radius , 1s the Logarichme of the parallax of longitude, 


Ex 


Horizontall parallax of the Moon from the Sun 954%4 1.9799306 
Alcizude of Nonagefime in the Moones orbe, fine 39.87 g.8068504 
Diſtance ofthe Sun from the Nonagefime;line 2.40 $8.5639994 
Parallax of longitude 02243 2.3 508204 


Here mote that whenſoever the Suns place i lefſe then the Nonage= 
fime degree, the Parallax of Longitude , makss the luminaries appeare 
wore weſt than the trmth, andin the eccidentall Quadrant ; when mort 
then in the oriental, 

7 Adde the Logarithme ofthe Horizontal parallax ofthe Moen from 
the Sun to the Colne of the Nonagefime in the Moones orb; the fumme 
rejeQing Radius is the Logarithme of the parallax of Latitude, 

Y Ex ample, 


= es RON » Wayeh : 
angle of the and Horizon; if South ſub- 


*% 


, v- Wf5... 44 $i. #2 6 
4 - - =; +. 43 = . . 
OO IO TIE 4 <a | v2 
4 
1 # 


Moritomatt purratifx of the Moon fromthe Sin $54 T4 tend 
Kititade of Nonag, in the Mootres ord, ©ofine 29.859 v9 88;0f8y 


CHAP, ye. | 
To fin the wifcble motion of the Mons from the Bun for any thme- 
aſſigned. 


T the beginning and end of the time, propoſed find the parallzx 
of the Moone from the Sun in Longitude , and then obferye 
theſe rules, _ 
| 1 Tfduring all the time propoſed, the lominariesbe in the ori- 
entaſlquadram, and the parallax of Þngitude increaſe or be greater at 
the end of the time given then at the begiriming,adde the differences of the 
rwo parallaxes of longirudeunto the true motion ofthe Moone from the 
Sun agreeing to the time giyen, or if it decreale, fubrraR it and you haye 
what you defire,. 

2 If during all the time the luminaries be in the occidentall quadrant, 
and the parallax of longitude increaſe, ſubtra®t the ſaid difference fromthe 
true m3tion , if irdecreaſc, adde it, and you have the vitible motion, 

3 If atthe beginning of the tithe the Jumimaries be 'in the orientall 
quadrant, and at the ending in the occidentall , ſubtraRt the faid diffe- 
renee fromthe true motion, and you have the yiltble motion during that 


rune, 
£xambple 


Let it be propoſed to find the viſiole motion of the Moon fromthe Sun,.. 
for one halfe hour before che rrue ConjunRion, 


In our Example, the true halfe hourly motion is .2$070 
Paraflax of Longirnde at the beginning. 07628 
Paraflax of Longitude at the end -02243 
Their difference 13 Swbtraft 05385 
from the true haffe hourly motien R gf: 22658 
the viſible hakfe hourly. morion before the Conjun&ion, 

CHAP, 31.. 


To finde the time of rhe wifible Conjanttion of the 8 un and Mn, 

;<this Analogie, As the apparent motion in any time affigned 

| (found by the former Chapter) is tothe time der ; fo wthe 

| Parallax of Jongitude at the true ConjunRion to the difference in 
tume between the true and yidfible Conjunion, = | 

6 Thys 


—— 
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This differetice in the orienall, qiagaane trill be ſudrniBed from the 


zime of the truc ConjunRion, un the gcadencall quadrant added theretss 
fo have you the viſible ConjunRtion, © - 

| Example, 

As the viſible halfe bourly motion 22685 59. a ©,644263 
Ts to the time afligned 50' | 1.698930 
$o parallax longitude 02243 2.350329 
To the difterence herwixt the true a6 odat 
and vilthle Canjuntian 04943 ou 4 119 
The tzze ConjunRian #7 21.95 948 
Difference ſavrrali 4 +04943 
The viſible Conjun@&ian 27 21.99999 


Art this time fade out the true diſtance of the Moon from the Sun , as 
alſo the parallax of longitude, if they agree it is a figne that the viſible 
Cang 10n 18 truly found , otherwiſe repeat the former worke tifl 


there be a coneurrance, Example 

Atthe vifible Conjunction, March 27 21.90999 

The true diſtance of the Moonefram the Sun 02847 

The Parallax of Langiryde 02775 

Their difference .0007 2 

which being 1o {mall frewerh that the viddule ConjunRion is preciſcly 
CHAP. 33. 


To the uifpbie Latitude of the Myon, at the time of the viſchle 
_ Canſnnition 


N cheſe Northerne regions which we inhabir,the parallax of latitude 

allwayes makes the Moog to. more South then indecd ſhe is 

.to-Gind the viſible latitude theretore obſerve theſe rulcs, 

'& Atthe time of the vilible conjuntion find our the crue latitude 
of the Moon thus, If the Eclipſe happen in the orientall quadrant, adde 
the parallax of longirude to the motion of che Sun , agreeing to the diffe= 
xnce berween the true and yifible Conuntion , and the fume ſubera& 
Fom the true motion of latitude at the time of the true ConjunRion ; or 
ofthe Eclipſe happen in the occidentall quadrant adde the (aid ſummg 

creto, and you haye the true motipo of Latitude at the yifible-Con- 
——_ by which as formerly caught , finde our the true Latitude of 
Moepe. | 


Y 3 | Example, 


oy « 4 X 


e. 


Morton ofthe 26: goa t004943- 
Parallax of Longitude at vile he 

The Summ Subs, ' 02977 
Motion of Latitude at true d $.807453 
Motion of Latitude at viſible & 8.77768 
Fruc Latitude at vifitle S North 7 580$ 


Ar the ſame time find the parallax of Ritiruds , andompare it with the 
truc latitude, If the latitude be South, adde them rogether , the ſumme is 
the South . viſible Jatirude of the Moone, but if North , ſubtrat the 
lefſe from the greater ; there remaine the viſible latirude of the Moon, 
whichhall be North when the latitude is-greater then the parallax , 0 
therwile South, p 


Example. 
The truce htitude ofthe Moon, North - 0:75 $08 
Parallax of Latirude 0.73637 
The viſible latitude North 0n175- 
CHAP. - 32. 


To find the quantit y of a Solar Felipſe, 

| His differs very lictle from that in the 24 Chapter, for finding the 

| quantity ofa lanar Eclipſe, for if with their meane Anomalies 

you enter th= Table, and thence take out the Semidiamerer of the 

Sun and Moone, and adde them zogether; and from the ſumme 

ſubdy&t he yiitle latitude of: the Moone, atthe viſible-Conjun&ion, 

there reſts the Scruples of the Suns body deficient , whichas in the Moon, 
fo here in the Sun conyert into digirs, 


Example. , 
Semidiameter of the Sun- .27386 
Semidiameter of the Moon-- .27815 
Summe of dBnidumrr +55205 
Vulihle.latirude Swbtraded -: 02175 
Scruples deficient | 53026 
Se. the digits eclipſed ' 17.61500 


CHAP. 34... 
To find the beginning and ending of the Sunt Eclipſe, 
Y tlie viſible latitude of tha Moon , and the ſumme of the Semidia- 
meters of the Sun and Moon, findthe Scruples of incidence, as in the 
Mooncs Ecliple Chap, 25. 2. Fer .. 


Wow? 
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 v' For one hour before the junRon, find by the & - 
th of . | . Safe x. yg yy div 
e Scruples of incidence , the 


- 1$ the tirne of incidence . which + 
ſadrraKedTrom the time of the viſible ConjanRidn, leaves mamng- 
of the Eclipſe GY 

3 For one hour after the vifibk: Conjunction, finde the viſible howly 
mation of the Moon from the Sun, A which dryide the Seruples of inci- _ 
dence; the quorient 1s the time of Repletion: which added- tothe time of 
the viſiale Conjuncrion,-gives the end of the Eclipſe, 

| Example. 
Summe of the Semidiameters - 


J af gh 


© "Ws. . 
. *Y 


Viſivle latitude 021755 
Seruples of Incidence. «55158 

At 1 ho, before the viſible & March 27 10.9099p* 
Parallax of longitude Orient, 3 3209+ 
Truc hourly motion of the Moon from the Sun-- 56140" 
Viſible hourly motion 45 174% 
Time of incidence 1,22150- 
Bcgin1ing of the Eclipſe March 27'10.68849* 
Art 1 ho, after the yifible 27 22.,90999% 
Parallax of longitude Occid. Jong / 
Viſiale hourly motion of the Moone frem the Sun - 48796» 
Time of replecion- 1h7.13036 
End ofthe Eclipſe 27 23404029. 
The whole duration 


CHAP, 35-- 
To find the Vifoble Intirnde of the Mon at the beginning andend of © 


| the Suns Eclipſe. .. : 

Or the beginning, adde tothe minutes of Iiicidence the motionef 

4 the Sun agrecingo the time of Incidence ,,and the fumme ſub-- 
tra from the true motion of latirude at the time of the vifible-Sy- - 

nod, ſo haye you the true motion of latitude atthe beginni q 

which find the true latitude , and by theſe according co the ſecond rule-of «« 
the. 323 Chapter, may be. had the viſtble laticude, 
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þ-aany.r 74 dikeatity's he thme 


The firtrae fobr. 
res of latitude art viſible d 
' z0n of latitude at beginn 
True htitnde Nerch 
Parzlhx of latitude ; 
Viſible latitude Sonrh 11353 
2 For the end, adde to the mmures of incidence the mgtion of the Sun 
* -- agreeing to the rime of repletion and the ſurn addero the true motion of 
4arirude at the time of _the viſible ConjunRion; ſo.have you rhe true moti- 
on of latitude at the end; by which proceed as before, bo find the viſible 


Latitade. 


Example, 
Scruples of Incidence | 55158 
Motien of the Sun agrecing to the time of repl, 04648 
The Summe Adade .x930s 
Motion of Latirude at the viſible d 8.77768 
Motion of Latitude at the ending $.37568 
True Latitude Narth $0925 
Parallax of Latitude S528 
V ible Latitude North I 5707 
CHAP. 26. 
To Delineats the Eclipſes. of the Sun and Moon, 1 


rat «  abebet » Which point of ns he 
the Eclipſe happens which as | 
, ter draw Ce ernhere ABCD, Phequneky of the have 
of the Semidiamerers of the Moon and the earths ſhadow ( which may 


be done by. EN Ss Ce) alſo to the quan- þ 


| F=xz Moog draw the lines AC andB D tointerſeR one ano- 
the 


giry of the Sem of the earths ſhadow, draw upon the ſame cen- 
er another Peripherie, *- 

- Then becauſe the Moones Eclipſe begins on the eaſt part of her body, 
gaumuli-upon the welt fide of your plane, nate downe the latitude of 
Moon 


' 
-- . ” A 


CS ck aut 
5G, om which draws WAI NE AE. 
£25 at m which draw a (7 2nndin. 

B'Cit marksout F, Alfo forthe end of the Y 

neran che other fide , ane you have the latitude rettpitareduc f I 

parallel falling at H, ? Thane craoe nine barweenBand H and where is in” _ 

Tatts 19--vay favng for the centers F, K and H,draw* 

ree equalcircks, hay the Seinidiamerer of cone, © * 

| andthe worke is done "M Re TER or 


view Eclipſeos Luna pr adlifte, - 


Ex ample of the forementionad Eclipſe of the Moon Adarch 15, eu | 
Jamme of the SemidiamerersE B + 
Semidiamerer of ſhadow E M 
Initial latitude ofthe Wioon'E G, . North + 
Final latitude ofthe Moon E 1 "North. 
Semidiameter of the Moon M B 

2 For the Eclipſe of the Sun, it differs nothing #t 
Moon, but oncly that inſtead of the NI ha : 
earth you uſc the Semidiameter of the Sun; and tho: yifble- laticude forss + 7 
the rue, - A 
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T he wſe of the T able of RefraBtions. 


Lthough the Table of RefraQtions, _ not to the calaulati- 
on of theſe Tables, yer will it not beamiſſero ſhew its ufe in 
comparing of obſervation with calculation, Know then that 
5 RetraRion, cauſcth the ſtars to appeare higher then really they 
Aj are. Therefore with an obſerved akitude enter this Table and take our 
4 the Refraction, which ſabtraRt from the obſerved alitude , and you have 
the.true alrirude, or having the true alticnde, the apparent is found by ad- 
dingthe Refraction thereto. - 


FINIS, 


e 
. defired ( 
Wanting) to inſertie, 


In the Tables. 


Page 26 aganſt depree tx for 038836 reaq 38336, 
27 *Saunlt degree 96 for J,0201387 x 
"7 2gaint degree 1170 


70r 5,0010 read 5,0018 y 
35 2gainſt degree It 9for 4,16; => read 4,463 Pd 
36 againſt degree 32 for 3874 &e. read &c, 


824 
3 againlt degree 1390, 3238920 read 3,38902. 
e 


9" 9595 read 4,9895925. 
36 __ Egree 179 tor 0,69126 read ,oor 26. 
n e 


36 for A Table of Declination read A Table of . 
Right Aſcenſions, : L 


Let this leafs be foldedin at page 168, w 
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A This Scheame hath particalar 

relation © _ 103, is there 

M printed in moſt Copies, but in ſome 

| Copies there is another Scheame 

6 placed inſtead thereof, the Reader 

TA | therefore defired (where it is 
wanting) to inſertir. 
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Errata. 
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Page 7. line the for the North read C whe North. 
6. line 10 read or the arch HS. 

31, line 206 for elſc of that,read elſe thar. 

2g. linczgfor ED 38rcad E D 30. 

37, line 23 for paraall&icalread "nr n—_ 

76. linc 14 for planc parallel read plane is pazallel, 


In the Tables. 


Page 26 againſt depree 11 for 0,38836 read 0,3$336. 
27 againſtdegree go for 5,0201387 read 5,0001 389, . 
27 againſt degree 117 for 4,996 1795 read 4,9965795» 
34 againlt degree 56 for 3,04 &c. read 4104 Ute, 
35 againſt degree $7 for 5,0010809 read 5,0018089. 
35 againſt degree 11 9 for 44163 &c. read 4463 Ke. 
36 againſt degree x32 for 3,874 &e. read 824 &c, 
36 againlt degree 1 39for 3,38920 read 3,38902. 

36. againſt degree 126 for 4,98959t 5 read 4,9895925- 
' 36. againſt degree 149 for 0,69126 read ©,091 26. 
$6 In the Tule, for A Table of Declinarions, read A Table of . 
Right Aſcenſions, 
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2:20 the ſecond and third Books. | 


This Diagram having 
particular relation to the. 
18 Chapter of the ſecond 
Book, will be in uſe for di- 
verſe leaves together , I 
thought it therefore con- 
venient, to place it ſo that 
when the Book 15 opened 
in any part, the Dirgram 
eight be- in| fight, and 
have therefore ordercd it. . 
tbe folded in. 


-< between the ſecondand third Books... 


_ 9 91 Eee 7 + ATT EIT TRen ge > 


: -Þ© 
+48 £5 of 
EC. 


"A 


4 *% ; up a af » '} + 
gy; K "2 «er *+ f\ 4 «a F * 
: «47 . 


"*Aftronot 

BRITANNICA © 
The third Part: 2 
Exhibiting Tables, for. the converting of : 4 


hy 
: 


. 4 
- 


GR 
» p W. "A 
= "F 
+4 | "” " 
Jo , % 6 11% 1» gf W 
oF" ry WE 
v4 449 . 4 - - y 
44 s *Y J __ , » 
«' T : 
X 
* a 
i 
. rl 
_— » XF « 
Co 
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A Canlogue of Tome famous places with -therr Latitude , and difance 
in Longitude from the Meridian of Londen, 
bat —" | Difference \, Height of 

The Names of the Places. of Meridia, | the Pole 
: | H, Parts | D. Parts 
lAberden in Scotland Cn 0.11667 |} F8.66667 
Adrienaplis in Thrace 2,0 6667 | 43+3333J 
cia in Hungarie 1.35008 | 4793333 
Julia in Tranſylyania 1.53333 | 4700000 
Alepus in Syria 3.41667 | 37-33 333 
Alexandria in Egype | 2.18333 | 39.96667 
Algiers in Africa 0.38333 ; 3 5-60000 
Amſterdam in Holland 043 F000 | 5$2.41667 
Antwerp in Brabanc 0.23333 | 51.20000 
Aracta in Chaldza 3.30000 | 36,00000 
Arbela in Aﬀyria | 3.7 6667 | 37 .25000 
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Athens in Greece 1.$6667 | 37 .00000 
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ir grand in Egypt 
alcedon 

heſter in England 
Cochin in India 
Cola in Lapland 
Colberg in Pomerania 
Compoſtella in Spaine 

paſtadrinople in Thrace 
Cony mbre in Luſitania 

racow in Poland 

rim of Precopevis in Tartary 
Damaſcus in Syria ' 
Danrzik of Boruſſia in Poland 
Deway in Arteſia 
Ec L in Scotland 0.03333 
Epidaurus in Pcloponneſis 1.866 67 
Famaguſta in Cyprus 2202 
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| A Table to convert the houres and minutes. 
"2 EY 24 | 48 , 13 f 39 000099000 
1 [25 | 49 | 13 | 37. . | 996944444 
2 | 26 +4 4 38 013888889 
3 j37 | 51 [25 | 39 020833337. 
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D | Adde 
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427924 | 5,9097359 599 
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- 


433278] 5$,0094872 
4,36508 | 5,0091485 
440614 | 5,0088671 
|4:44708 | 5,0085856 
- 4248444 | 5 5,008 3041 
| 4452166 | 5,00J0136 
4154774 | 5490773231 
4,59222 $,0074 326 
70 | 4462546 | 530070981 
7s 4265612, 550067637 
4568922 5,0064292 
73 4971674) 5,9061720 
74 | 4374506 ; 5$,c059148 
75 | 4777150 | $,0056575 
76 | 49796544 5,9053376 
4z820 20 | $,06050177 
484242 | $,0046977 
400335 5,0042 544 
489534 
$90048 
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J50oll 534 
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93 
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Its 
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438 2944 4, 995 202 253 
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443 37 20,4,9904722/238 
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441977 2:4:9897838/235| 
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,9881731[230 
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3,52020/44986 3343[233 
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Subtenſe of | Varia-. G #1 Varia-| 


| hed double|cion 
diſt. from @| Adde diſt.from®! Adde 
Logarnhm | Parts, 


_— ; Parts, 
3,0526319, .34750, 330 


0,0009000 , 090009 

1,5805276 |,00119 3,066 3345 |.34750 329 
r;88: 5419, +9238 3,080023$ [.35750 328 
250575047 |» 93555 3,0900275 |.36750 327] 
2,1$25049 |, 94723 341056210] .37722 326 
232793653 [305857 3,1178275 |.38694 325 
2,35848 59 I og te 31296681 |.39667 324 
2,425 3610 |, 08222 331411621 [40655 323 
2,4832702 |, 09389 91933376 41555130 
2,5343290 |, 1o555 - 3,1630910 | .4247 21321 
235799817 '3 11722 3317 37374 | +43389, 320 
246212586,, 123889 31840710; .44378;3 19 
»6589203|, 14055 31940149 ' «431671318 
24693 5445 |» 1194 332037611 +46083 317 
237255502|, 16333 . 3921 32611 [+46889,376 
237553334)» 17472) 332225254] +47722.315 


o »— i . 25%” 
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» * # - 
- +* 4 
_—_ 
o 4 LO 
OR a # 4 
_ | —_ De od 5 
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237832410 [18611 
2,8093878$ |, 19750 
33 goBr , 20361 
223572949 |» 21973 
18793554 » 23083 
2,9903187 þo 24194 
29202845 |» 25378 
249393410 |» 26361 
2,9575646| » 27444 
29759225 |» 28528 
2499177 37 |» 29583 
3,9078710 [, 30638 
3492 33609 |, 31694 
3,9382853|, 32722 


7,03268191, 33750 
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_Logarichn | St | 


3,3315637 
3,2493854 
3 ,2489990 
343574137 
3g2655340 
| 3,2706701- 
2,2$19277 
3,2892151 
3,29673 25 
343040913 
| $,3012959 
343183496 
3-$32 52.569 
3,3320245 


393386557 


*485 551314] 
»49361[3T3 
*$01671312 


2444 
*5 $194130 
+53916|207| 
»F46r1 
*5 5305 [30 
"5 597313 64 
+F661 113 
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+57961 
- 584.44 200 
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diſt.from © 


' | Logarithm, 
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Adde 


YG 
on 343386557 

343451546 
eh $4 $250 
63 3,3 577708 
64 | 3z3038954 
65 | 3,3699022 
ho 343757945 
G7 | 3, $15752 
68 3, 3872474 
69 | 343928137 
70] 343982770 
71 | 3,4936397 
72 | 3,4289044 
731 334139733 
74 | 34191487 
LA ee et 

34290277 
324338253 
344375575 
397431962 
3944775 37% 
3,45 22301 
234566282 
34909503 
34651966 
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297 
296 
295 
294 
293 
292 


289 
288 
287 
236 
285 
284 
2$3 
i 282 
281 
2580 


#79 


277 
1671 39 | 276 


E 


24693690 467250 | 275 
2,4704690 | 367361 | 3274 
35445 5979 | 301617 | 273 
| 3,481 4570 | 467444 | 272 
89 | 354853475 [367472 | 271 
90 | 3,4891797 1,67500 | 270) 
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go 
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97 
90 
g1 
100 
101 
IO02 
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Ic6 
I07 
108 
| I09 
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I'TI 
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'I13 
'I14 
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A Table for the find ing ofthe ſecond and third Tere Moon S 


Subtenſe of 
the Pdouble 
dift.fromO 
Logarithes 


3,4391797 
| 324929278 


91 

92 34966198 
93 | 3,5002479 | 
94 | 3,5038132 
95. ' 3,5073166 


235107592 
3,5141418 
3,5174656 


3,520731 5 | ' 


345239397 
32,5270 918 
335 301 883 
3,5332J01 
335362178 
335 391524 
335420 343 
335448644 
335476433 
335593717 
335 530502 
1355 56794 
3,3582599 
3,5607923 
3,5632771 
3,5636149 
25681062 
3357 94515 
33457 27513 
335750061 | 
335772163 


— 


270 


, 269, 


268. 
267] 
260! 
265| 
264 
263 
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D | Logarichm, | Subſt, | D | 


| D | Logarithm. | Subſir- 4 D 


4 ali? ts Eg EE aaa d ** 


ered wa 


Subrenſe of 
|ched double |rion 
diſt, lift. from © Adde 


Logarithm, [Parts, 


235772163 |, 58444 
335793825 |, 57861 
3,5815050 |» 57250 
335835642 » $6611 
335856206 |, 5 5972 
LIDINLLS »55305 
3>5895666 |y 54611 
3,5917769|» 53916 
345933457 |» 53194 
335951739 |» $2444 
35969614 |» 51694 
395987086 | , 50944 
3,60041T 59| ,50167 
3960298 34 |, 49361 
| 3-6937118 43555 
| 36053010 » 47722 
36068516 |, 46389 
336083636 |, 46083 
3-60g8 374 |, 45167 
346106733 |, 44278 
3,01 26715 |, 43329 
315140323 » 42472 
3,6153558|,41555 
26166423 » 40611 
3,6173932|, 39667 
36191052 |, 38694 
3,6203820 |, 37722. 
346314227 |, 36750 
3»6325273 » 35750 


3, 633 5962 , 44645 
; 


26 246295 ', 33750 
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| 


— 
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50 


[57 
158 
159 
[60 
161 | 
(G62 
163 
164 
t65 
166 
167 
68 
[69 
[70 
171 
[72 
73 
174 
175 
176 
'77 
178 
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pe err TE . 
the> double} tion |. 
di\lt.from©/ Adde 


| Logarhm Parts, 
3,6246295|-3375 
Fr} 3,6256273/.32722|[2 
152| 3,6265898/.3 1694 208 
153 3,627517 3/1063 807 
154] 3,6284096,.2958 3/206 

55} 3,6292672\.2385 28/1205] 
156 3>6300g01|«27444 204 
| 3,6308784 «263611203 
3.631632 3/.25278 


316359545. 17473 Ig 
3,6 364364163 33/19 
3,63688 5e(.151 


396376817, 1 2889/191 
3z638029g|.11733/190 
3638744 O55 
3,638626, 093891188 


3,6390g01[.070g5 5/186 
3,6392723|-05889|185 
3,6394211,04722j84 
3,6395369-035551183 
3z6396295| .02389/182 
3,6396792}|.01194{181 
3y63968571,00000!180 


—[ T[ogarithm, | Sablt, | D 


r,t613%25882 33750(3 30 

1194 ' 359} 31\1t,r19922h26723] 34750329 
> |6,08055 | gI745 1502389 | 3551 32/1 112 7278þ37 36s 33 57591338, 

3 0,1 2083 [02487 993555 bs 33]r,2683 3 :440 3675013 
4 | 916083 [103489 | 104722 35613 1,303053293 373772 2/326 

? ©,20083 *',24362 405887 | 3595 35[1y33750h30073 39694 
&| 0324111 |,052 34527055 j 354] 36/1,37167,,30901þ439667 

> Oradon; ,06105 | 98222] 35? | 37it 40556,30730h4065 5 

$ |0,36038 [,96975 ; 299389 | 352 | 38]1,4394453255 3/415 55(322 

| 9 | $76000 f:07845 | ,to555 | 357 | 391447222, 33380þ42472132 

10 | 639944 3987 1 is, »I1922 350 4011 350 500[,342C 

tr  0,43889 | 99584 |,12889 | 349, 41{1 3537 5043592 

121 0,47332 !,10452 | ,14055 | 348 wa 

12 1O,FI175O], ;rare7| 


r4 1©,55667 [ ,*2107 

15 10,5958; [$130521,17472 345 [4 
1610563472 113917 1418611 344 ” 
t7 967333) 14780 |,19750 | 343 [47 
18 | ©,71222 1,15643 1; ,20861 | 34? - 
19 | 0,75083 "16504|; ?1972 | 34! 

20 | 2,78917 |," 7364 | 32308 3, 34© 
2119532750 | 418222 124194 
22 |0,86528 '31g08r | 325 2758 
23 nl $7 I 9936 226361 
24 | 2294955 ' 20791 ',27444 
25 | ©,97805 | 521643] ,28528 | 3 2939 3314 
26 } org 28 | 222455 nos [718 5 1397907 t 

- , 


43 | 1,099 4233441, 30638133 


8 1,08839| 124r9 1| ,31694 333 

29 "13125237 [25038 32782 133! 
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| 2, 10090 $7211335 67472 
2,13258 | 351903 159533 99 889571933 7444/26 
214444 353249 ; 90139) 292 | 9311,5000057338767417þa 
2516583 | 452991 | 199667 296 94 2o4g88g173 235 361/266 
2,18567 544 | 161667 24977817 3737þ 67256 265 


2320694 | 35446 3 | 291667, rp 12743 24p6 35 
2423667 | 55193 1162139 | 2 9 Spc ; 
2524583 | 355919 | 262583 98 [324923 ſs (72/6683 3 {a6 
69 | 26444] 136640, 3 | 106 4 PI op 
70 | 3128323 [357357 ox (22486676700 
71 | 2429917 | »58070 if h00/24838 np 350255 
72 1 2331527 238778 | 6 
73 | 2233955 | 359483 oY 
74 | 2234537 
75 25944 
76 | 23675 
2438611 


$| 2,3933g 3 ar hon Is . 167 252 
79] 2,41055| P92 ,43556 8141 11,63805/, 51 


80 1 2342332 


$r | 2543333 | 294944 Ak 
82 TEE: 166833 Jla38\n 


2341 389 "Hg 93417]a5c 


P 13$862 [62383124 
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4| 2,90083 $6913 61139 |* 2 hoy 61667]. 
5 | *236778, 297539 | 67250 7 Jongg 61167445] 
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136 
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2381152 1327417 
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236[154 1, 19867 
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234156 1,10722 
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,02$05|-9063 1,5 1694]230{160 0493250 
20005 5|-90996þ$0944/2291161 288778 
I,97 nai ,$0167]2281162 0984278 


2,203 8788256611 
23178 33þ38 295 þ55972 
41555 588701 þ$5305 
2,13167|-89te0þ54%11 


1,943 33-91706,49 61 2:7163 979750 
-9:0;0þ485 5 5|2 261164 c,75167 

33811,47 722122 5165 0350556 
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99144 | 317472 6. 
»99254| ,16333| 19 
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| ogt6083 107489 | 94722 35613 1,303053292 373792 21326 

5 | ©,20083 ',24362 »0 5887 | 355 | 3511, 2 2750,30072þ38694/325 
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12 0,43889 | 99584 | ,12889 | 349 41 
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19 1067333 |,14780 },19750 343 147 
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